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•• Omnea res creatfr sunt diviwe sapient in* et potent in* testae, divitiitf feliaitaiis 
humame:—ex ha rum usu honitas (Venturis; ex pidohritudine napientia Domini; 
©x coconomiA. in conservation©, proportion©, renovation©, potentia majestatis 
elucet. Knrum i toque indagatio ab hominibuH sibi relietis semper a'Slimata; 
ft vero eruditis et sapient ibus semper oxculta; male doetts et bariums soruper 
inimion fuit.”— -Linnaeus. 

“Quel qua soil lo principo de la vie onimalo, il nc font qu’ouvrir les yeux pour 
voir quVIlo ©si lo chcf-dVuirc do la Tout©-puissance, et lo but nuquel ho rappor- 
tent toutes sos operations”— Buuckmsk, Then nr da fyntune Animal , I<cydon, 
1707. 

.The silvan powers 

Obey our summons; from their deepest dells 
The Dryads come, and throw their garlands wild 
And odorous branches at our feet; the Njmphs 
That press with nimble step the mountain-thyme 
And purple heath-flower mine not empty -handed, 

But scatter round ten thousand forms minute 

Of velvet moss or lichen, torn from rock 

Or rifted oak or cavern deep: the Naiads too 

Quit their loved native stream, from whoso smooth face 

They crop the lily, and each sedge and rush 

That drinks the rippling tide: the frozen poles, 

Where peril waits the bold adventurer’s tread, 

The burning winds of Borneo and Cayenne, 

All, all to us unlock their secret stores 
And pay their cheerful tribute. 

J. Taylor, Nonrirk, 1818. 
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N Mftdea, circhm vitroiwi oonaiditw FontMil 
Politer Tirgio«*o trnerrta hio carptU. floras: 
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Ir.PurtJbnUfHatnJtortEol l. 


No. 37. JANUARY 1881. 


I .—Bpolia Atlantica : Contributions to the Knowledge of 
the Changes of Form in Fishes during their Growth and 
Development , especially in the Pelagic Fishes of the At¬ 
lantic. By Dr. C. F. Lutken*. 

I. 

In this memoir I furnish a series of contributions to the know¬ 
ledge of the ichthyological fauna of the high seas, principally 
of the Atlantic, as also to that of the hemimetamorpnoses 
of various sea-fishes, and especially of the pelagic fishes. The 
changes of form and of other characters which many fishes 

K snt during their growth and development are still but 
known, and have never been described in a connected 
manner, although in many cases they are so great and so 
strongly marked that they have given rise to the establish¬ 
ment of a considerable number of species and genera, which, 
as a matter of course, will disappear from the system so soon 
as their true relationships have been recognized. This me¬ 
moir is, at the same time, to be regarded as an attempt on 
the part of the author to employ scientifically a portion of the 
abundant materials, consisting of small fishes and young 

* Translated by W. S. Dallas, F.L.8., from s copy sent by the author 
of the French summary of Dr. Ldtken's memoir, read before the Academy 
of Sciences of Copenhagen. 

A*t«. <fc Mag. N. Hist. Ser. 5. VoU vii. < 1 



2 Dr. C. F. Liitken on the Change of Form in Fishes 

forms, especially pelagic, which, during a long scries of years 
and by means of well-directed and persevering efforts, have 
been collected by Danish naturalists and by officers of the 
Danish royal and commercial navies. Of course, whenever 
I have thought it necessary for completing my investigations 
and making comparisons with analogous cases, I have also 
studied the changes produced by age in non-pelagic fishes; 
and equally, of course, the criticism of the genera and species 
to which this study has given rise has led to discussions and 
digressions of various nature, as also to the creation of some 
new species and genera. Tt follows that, while this memoir 
is especially a contribution to the knowledge of the pelagic 
ichthyological fauna, particularly of the intertropical Atlantic, 
it is also indirectly a contribution to that of the ichthyology 
of the deeper strata of the high seas; for the inhabitants of 
these depths, in the first phases of their development, very 
frequently ascend, especially during the night, into the 
warmer strata of the surface; and they are then taken in the 
net ; or. when they arc a little older, we meet with them in the 
stomachs of dolphins, or of voracious fishes such as the dora¬ 
dos, bonitos, albaeores, barracoutas, sharks, &c. But the 
principal object of this memoir is to call attention to what l 
call the hem {metamorphoses of fishes, a phenomenon of which 
the pelagic fishes in particular present so many remarkable 
examples. In adopting this expression it is not, however, 
my intention to introduce into science a new notion or a new 
term ; I employ it solely to characterize briefly the changes 
which are produced during growth and development, which 
in many cases are so considerable that they have led to the 
complete misunderstanding of the genus, nay, often even of 
the family to which the young individuals belong. I hope 
by this means to profit science by a series of rectifications 
consisting in great part in the reduction of genera and species 
which are based only upon young, transitory forms* In many 
cases I shall thus be led simply to confirm or extend the ob¬ 
servations of my predecessors, in other cases to reject or 
rectify conjectures or combinations which are destitute of 
foundation* One of the consequences of a work of this 
nature may perhaps also be that, in future, we shall proceed 
with more circumspection and critical judgment in esta* 
blishing new species and genera, considering the possibility 
that the differences which may be recognized are due solely 
to differences of age. The mistake has only too often been 
made of regarding the latter as specific or generic differences; 
and this, in general, has rendered the estimation of the true 
distinctive, characters all the more difficult. 
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during their Growth and Development, 

In the following summary of the principal facts and results 
which are set forth in my memoir, J haye followed the order 
of the chapters in the Danish text. 

1. Daotylopterus and Cephalacanthus. 

As is well known, M. Canestrini has endeavoured to prove 
that Cephalacanthus spina rella (Puny it his pusillus) is the 
young form of Daotylopterus. This opinion was apparently 
well founded ; but it has been contested by M. Steinaachner, 

S irincipally with the argumeut that we may meet with Dacty- 
opten a little smaller thaif the largest of those which still pre¬ 
sent the characters of Cephalacanthus . Having had at my 
disposal, on the one hand, a series of twenty-five specimens of 
Daotylopterus volitans of all sizes, from 380 to 47 millims. 
in length, the last with the wings still short, and, on the other 
hand, almost as many of Cephalacanthus spinarella (twenty- 
three), also of all sizes, from 49 to 8 millims. long, I have 
studied in these two series all the characters subject to modi¬ 
fications arising from differences of age, in ordor to discover 
whether the changes which the Cephalamnthi lmd undergone 
enabled us to ascend to the Dactylopteri, and reciprocally 
those of the latter to descend to the Cephalacanthi y or whether 
these fishes constituted two series of forms independent of 
each other. The result of these comparisons (for the details 
of which I must refer the reader to tne Danish memoir) has 
been, so far as I am concerned, an absolute confirmation of 
M. Canestrini’s hypothesis. We may certainly find Gepha- 
lacanthi a little larger than the smallest Dactylopteri ; but 
this is easily explained by the fact that the metamorphosis 
properly bo called, which no doubt takos place comparatively 
quickly, does not always occur precisely when the young fish 
has attained a definitive length (about 60 millims.), but may, 
according to circumstances, occur in a given individual a little 
sooner or a little later. It may be added that the localities 
(latitude and longitude) where our young Dactylopteri or so- 
called Cephalacanthi were taken seem to prove that this 
genus possesses the character of a semipclagic genus in a 
greater degree than has hitherto been supposed. It appears 
also, from the investigation that I have made of its develop¬ 
ment, that the small anterior part of the pectoral fins m 
Dmtglopteru8 is, properly speaking, the superior and not the 
inferior part, as has hitherto generally been stated. 

2. Rhynchicrthys, Rhinoberyx, and Rhamphoberyx ; 
Holocextruh and Myripristis. 

The hypothesis has already been advanced that Rhynchich* 
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thys pelamidis , C. & V., and other species of Rhynchichtliys 
subsequently established are young Holocentra (or Myri* 
pristes); and the correctness of this view is now confirmed by 
the circumstance that it has been possible to refer several small 
examples of u Rhynehichthys 99 and u Rhinoberyx 99 of diffe¬ 
rent ages, fished in the western part of the iritcrtropical 
Atlantic, to a definite species of Holocentrum, the H. maria - 
num of the Antilles, which, however, has hitherto been very 
imperfectly described. We are acquainted with it now in all 
the phases of its development:—as the true Holocentrum , young 
and adult; as “ Rhinoberyx 99 a phase intermediate between 
the Holocentrum and the il Rhynehichthys and, finally, in 
this last and very young state. 

In the Danish memoir 1 have described in much detail the 
characters of the species in each of these phases, comparing 
them both among themselves and with the corresponding 
states of Holocentrum sogho, another common West-Indian 
species, of which we possess an almost equally complete series 
of forms. The u Rhamphoheryx" is probably the corre¬ 
sponding young form of Myripristis. These three genera 
(Rhynehichthys, Rhinoberyx, and Rhamphobeiyx ) must there¬ 
fore be suppressed, with the species belonging to them ; and 
we may say the same of certain species such as Holocentrum 
vlatyrhinum , which are also young forms of which the trans¬ 
formation is not completed, but which, instead of being referred 
to separate genera, have only been placed in a special group 
of the genus Holocentrum . 

But at the same time I have been able to recognize a phase 
of development anterior to that which serves as the basis of 
the genus Rhynehichthys . A small fish, 7 millims. long, which 
is undoubtedly the young form of a West-Indian Holocentrum , 
perhaps even of H mananum, is distinguished from the true 
u Rhynchichthyes 99 by a forked beak, the comparatively great 
length of which is equal to twice the diameter of the eye, and 
by the occipital spine, which is very strongly developed, as 
well as those of the preBoperculum, which last extend much 
beyond the ventral fins, as far as the middle of the anal. Our 
museum possesses very young larvae of Beiycidae (that is to 
say Rhynchichthyes) from the Indian Ocean, which much re¬ 
semble the preceding form; but in others, which otherwise 
have an analogous structure, the beak, which is sometimes 
comparatively short and sometimes extremely elongated, does 
not present the remarkable division in the form of a folk* 
Considering the numerous representatives of this family in the 
Indian seas, it is impossible at present to determine these 
young forms more exactly. 
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The primordial but transitory characters which distinguish 
the young Holocentra and Myripristes are therefore:—1* The 
more or less excessive prolongation of the bones of the snout 
in the form of a pointed beat, entire or cleft in two, with 
denticulated edges, and comparatively as large as the sword 
of the swordfish; and 2. Tne colossal development of the 
occipital and prsBopercular spines, as also, in part, of those of 
the operculum. These spines, however, soon disappear or 
become reduced to more modest proportions, or to perfectly 
insignificant rudiments. 

3. Tetragonurus. 

This very characteristic genus, which is thoroughly pelagic 
and probably bathyphilous, inhabits the Atlantic, where it is 
frequently found in the stomachs of large voracious fishes or 
dolphins; and young individuals are often taken by the net. 
Tetragonurus atlanticus, Lowe, is certainly specifically iden¬ 
tical with T. Cuvieri y K. The differences tliey present are 
in part purely individual, in part differences arising from age. 
Young individuals (32-62 milliras.), leaving out of considera¬ 
tion certain modifications in the relative proportions of the 
parts of the body, which are mentioned in detail in the Danisii 
memoir, are distinguished (1) by the spinous or denticulate 
opercular and prseopercular bones, and (2) by the different 
character of the scales, which much resemble those of the 
young swordfish, and have only a single sharp keel (the scales 
of the lateral line, however, have two), which terminates in 
two or three spines recurved backward, giving the young 
Tetragonurus a rough or villous aspect. The youngest ex¬ 
amples (16 raillims.) have neither scales nor spines on the 
skin; and their ventral fins are extremely short, nay, even 
rudimentary. I have also discussed the question of the place 
to be assigned to Tetragonurus in the true natural system. 
We shall seek in vain for indications of relationship with 
Mugil or Atkerina ; the proposition of Lowo and Swainson 
to refer it to the Scomberoids is perhaps that which is most 
in accordance with nature. 

4. Xuphias and Histiophorus (Tetrapturus). 

The young forms of the Xiphioids ate already so well 
known, thanks especially to Dr. Gttnther’s communications, 
that th% series of small individuals of the two types that I 
have had at my disposal do not enable me to ada much that 
is new j nevertheless I have been able to carry the evolution 
of the two groups a little further, to a phase which must be 
very near tne exclusion from the egg. The two principal 
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types (Xiphias and Histiophorus ) differ from each other quite 
as much in their youth as at a later period in the external 
characters and the structure of the skeleton. I have already 
shown elsewhere (Vidensk. Medd. f. d. naturh. For. 1876) 
that of these two types the Histiophori represent the typical 
group properly so called, or the central group, whilst the 
Xiphiar must be regarded as a divergent Drancli or “ aber¬ 
rant type,” and that the species, so far as one can form an 
opinion upon this point from the data furnished by the litera¬ 
ture, seem to be few in number, less numerous, in fact, than 
has hitherto been supposed, but that they are almost cosmo¬ 
politan in their geographical distribution. Probably we know 
only five in all—namely, two Tetrapturi, two Histiophori, 
and one Xiphias. Maekara , C. &V., is in every respect a 
true Histiophorus without ventral fins: and we cannot help sus¬ 
pecting that the asserted absence of the latter is founded upon 
an error or due to the preparer. The small species of Histio¬ 
phorus which have been established, H. immaculatus , Riipp., 
and 11. pulchellus, C. & V., are evidently only young forms 
(they measure respectively 18 and 4 inches), of no true specific 
value; and H. pulchellus particularly closely approaches the 
young Histiophori of 5j) to 60 millims. length, examined by 
Dr. Gttnther and by myself. For these last 1 refer the reader 
to the Danish text, the most important facts relating to them 
being already known; but some remarks upon the young 
Xiphia », and upon the characteristic differences which distin¬ 
guish them from the. young Histiophori will be necessary. 
Thus, one of our young swordfish (Xiphias) 100 millims. 
long, found in the stomach of an albacore, and consequently 
imperfectly preserved, has a very slender form; the mandible 
is only 12 millims. shorter than the rostrum, which is convex 
above and flat beneath, like that of a Tetrapturus, and twice 
as broad as high ; the branchise present nothing remarkable, 
and consequently have not yet acquired the character which 
distinguishes those of the Xiphioids. The two jaws are weU 
armed with comparatively strong teeth. All the body (inclu¬ 
ding the head and the rostrum) is clothed with non-imbrioated 
scales, which are keeled and ciliated—that is to say, furnished 
with spines or teeth upon the keel. Two rows of these scales, 
which strike one by their size, extend along the back on each 
side of the dorsal tin, and two others along the belly on each 
side of the anal fin. The scales are still very distinct in the 
young Xiphias gladius 700 millims. long, in which one may 
even easily recognize and trace the rows of large scales above 
mentioned; on the other hand, this covering, at least as re¬ 
gards the teeth of the scales, occurs even m the youngest 
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Xiphim observed, 10 millims. in length. In contrast to this, 
all the yoiinff Ilistiophori \ from 5£ to 100 millims., are com¬ 
pletely naked and destitute of scales. Thus we cannot com¬ 
pare with the scales of the young Xiphim those of the adult 
Ilistiophori and Tetrapturi , which are perfectly homologous 
with those of the Thynnoids, The young examples of X 
gladius, from 37 to 57 millims., are adorned with transverse 
bands, like many other small Scomberoids; the frontal mar¬ 
gins and*thc prceoperculum are denticulated; and the latter is 
also, in the youngest individuals, furnished with a group of 
spines, as in many other young Scornbcvoicls. We never find 
in them any traces of ventral fins, whilst these are never 
wanting in the Ilistiophori , and always occur, in a rudimentary 
state, even in the youngest. Then, in the youngest Xiphias , 
the head is flat without presenting the sudden depression of 
the forehead which characterizes the Ilistiophori , the rostrum 
is short, and broad at the base, and the mandible as long as 
the upper jaw. Finally, the Xiphuv , in all their successive 
stages, present nothing comparable to the occipital and pree- 
opercular spines, so enormously developed in the young His- 
tiophori , and which resemble those of the Dactyhpteri . 

it would be far from natural to exclude the Xiphioids from 
the great family Seomberoidci, in which they fina their most 
strongly marked affinity in the genus Acanthocyhium (vide 
infrh , p. 12). The more detailed classification of the 
Seomberoidci has still to be settled. As to ranging them 
with Oottoidei (“ Cotto-Scombriformes ”) I have never been 
able to convince myself that there was any thing just and 
natural in that classification. 

5. Tkichiijrus and Gempylus. 

Under the denomination of Trichiunda* Dr. Gilnther has 
united two tribes which are certainly related in a certain 
degree, but which nevertheless are clearly distinguished from 
each other. These are the true Trichiuridm ( 'Trichiurus, 
hepidopm* Aphunopus, and Euoxymetopon) and the Gemjpy- 
lidie or Thyrsitiche (Gempylus } Prometheus , Epinnula , Nexi- 
archun , Nealotus, and Thyrsites). The latter must be united 
with tne Thynnidro, but may nevertheless form a secondary 
group among them. 

"With regard to the genus Trichiurus I will, in the first 
place, remark, that the species that it includes at present do 
not all appear to me capable of being maintained; but I shall 
not pronounce a definite opinion upon this point, as the mate¬ 
rials at my command are insufficient. It is evident that the 
two types represented by T. Upturus and T. muttons differ 
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in a whole series of well-marked characters, but that the 
generic separation between the Lepturi (Trichiurus Upturns 
and the allied species) and the Eupleurogrammi (T muticus) 
proposed by Gill is unnecessary, and therefore to be rejected. 
The specific difference between T\ Upturns of the Atlantic 
and T. haumela of the Indian Ocean seems to me not to 
repose upon a very solid basis; and how far the latter is 
really a species distinct from T 1 savala is a question which I 
shall also leave undecided. But there are two points which 
merit attention, namely:—1, that T muticus also occurs in 
the Atlantic, wnere it had not hitherto been indicated (I have 
before me a specimen from Cuba which I am unable to dis¬ 
tinguish from those from Tranquebar); and 2, that in a 
Trichiurus (haumela?) 52 millims. long, from Java, I have 
found, in the place of the ventrals, which are usually deficiont, 
two denticulated spines 2 millims. in length (just as, for 
example, in the young Pvmetheus atlanticus) . These spines, 
which evidently represent the ventrals, probably exist m all 
the young Trichiuri ; but they persist only in T. muticus ) in 
the shape of small rudiments m the form of scales, and disap¬ 
pear entirely in the other species. 

The Gempylides and the Thyrsitides present an osteological 
peculiarity which has generally passed unnoticed ; I refer to 
a system of dermal ribs, or subcutaneous accessory ribs, com¬ 
posed of delicate bony filaments, placed pretty close together, 
which are directed backwards, and both upwards and down¬ 
wards, and start from the median line on both sides of the 
body, forming acute angles with each other. I have observed 
them in Tkyrsites atun (chilensis ), in Nealotm tripes , and in 
both large and small examples (down to a total length of 
78 millims.) of Gempylus serpens . 1 have been able to study 

the last-named species, which is essentially pelagic and rare 
in museums, in all the phases of its development, from a 
length of alxmt 1 metre down to a fotal length of only 
9 millims., a phase which must have almost immediately 
succeeded the hatching of the egg. The species established, 
namely G. coluber (genus Zyphothyca of Swainsou) and (?. 
or Prometheus ( Nealotus ) ophidianus . Poey, do not differ 
specifically from G. serpens ; but the characters of this genus 
are not correctly indicated, even in the most recent works. 
Thus the skin is not entirely destitute of scales: we find in 
it a rudiment of the “ corselet,” not only behind the eyes, but 
also at the root of the tail; and from this point the clothing 
of scales continues in part for a gmall extent along the infe¬ 
rior lateral line, in part for a greater extent along the back, 
forming a band which is limited inferior!/ by the superior 
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lateral line, which in the anterior part of the body unitea 
with the inferior, at a point situated beneath the first dorsal 
spine. The palatine bones in their posterior part are armed 
each with three or four small teeth; and the ventrals are 
formed by one spinous and four soft rays. In the earliest 
phases of their development the Qempyli have so different a 
physiognomy that it would be difficult or impossible to recog¬ 
nise them for what they are if one did not know the interme¬ 
diate stages. The body is short and thick-set; the first 
dorsal attains its greatest elevation in front, and then decreases 
rapidly ; we find two free spines in front of the anal fin; the 
denticulated spines of the ventrals are comparatively very 
long, as long as (and even longer than) the spines of the dorsal; 
there are neither scales nor lateral line; nor are the finlets 
distinguishable; the operculum and prseopereulum are spi¬ 
nous. For what relates to the course ot the development 
and transformation I refer the reader to the figures on pi. iii. 
[of the Danish memoir]. I have also described and figured 
some very analogous stages of development in a fish of the 
Thyrsites tribe, perhaps Nealotus tripes . Dicrotus armatus } 
Giinther, is certainly an analogous transitory form, probably 
of Prometheus atlanticus. 

6. Thynnus; Okcynus; Pelamys; Cybium and 
Acanthocybium. 

In the group Thynnidee I distinguish the following genera:— 
Qrcynus , Thynnus, Auxis , Orcynopsis , Pelantys, Cybium , and 
Acanthocybium . I must leave on one side certain other genera 
which have been established, because I do not know them— 
for example the genera Grammatorcynus , Gill ( Thynnus bi- 
lineatus), Lepidocybium and Apodontis , Benn.; the separation 
of these two last genera from Cybium seems to me, however, 
to be not well founded. Gymnosarda Gill ( Pelamm nuda) 
will no doubt prove to be a synonym of Orcynopsis , G. ( Pela - 
mys unicohr^z Thynnus peregrinus, Coll.*); even the specific 
differences which serve as the basis of these two genera are 
rather uncertain, and will need to be confirmed, although one 
of the two species is a native of the Mediterranean fit has been 
once found in the North Sea) and the other of the Kod Sea, 

I retain, the name of Thynnus f for u the small tunnies,” 

a M/Giglioli has recently proposed for this germs the name of Pela- 
micktky*, which, however, must yield priority to that proposed by Mr, 

t M, Giglioli designates this generic division by the name of Thynmch- 
ihys, a very happy denomination, but one which has already been 
employed for a genus of Oyprinoida, 
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the bonito (T, pelamys) and T. thunnina , a species from 
which T. affinis probably does not differ; and I reserve that 
of Orcynus for “ the large tunnies ”—that is to say, the true 
tunny (0. thynnus) and the “germou” or aibacore of our 
sailors (O.genno), a species which is rendered recognizable 
by the long pectorals and the prolongation in a sabre-like 
form, in the adult, of the second dorsal and the anal. These 
four species are all extremely cosmopolitan in their geogra¬ 
phical distribution (which also seems to be the case, although 
m a less degree, with Auxin) ; those of the whole group 
which have the pelagic character most strongly marked are 
Orcynus per mo and Thynnus pelamys . A critical revision of 
the species described under other names, a revision founded 
on the comparison of individuals of different sizes belonging 
to several of the four principal types above mentioned, 1ms 
convinced me, or at least rendered it very probable, that 
most of these species must be eliminated, as resting only upon 
quite secondary differences, to a great extent arising from age. 
Thus T. brachypierus is without the least doubt nothing 
but a young form of Orcynus thynnus 9 and T. brevtpennis a 
still younger form of the same, or rather a corresponding form 
of r l\ thunnina . I must here remark that the want of the 
swimming-bladder, which is generally attributed to the true 
tunny, is apparently founded on a mistake ; it is described 
in detail by M. Malm in his 1 Fauna of Bohuslan.’ Further, 
1 have no hesitation in identifying Thynnus stcundodorsaiis } 
Storer, and E, oriental is from Japan with 0 . thynnus ; Thyn¬ 
nus coretta is a form intermediate between Orcynus thynnus 
and T. brachypterus , and may consequently also be struck 
out of the catalogue. With Orcynus germo ( padjicus) , again* 
I identify j\ alalonga , albacora } argmtivittatus , bulteatus, 
sibij and macropier us, which inhabit different parts of the 
great ocean; but I hesitate about including in this suppression 
of species 0 . subulatus , Foey, of Cuba, and 0, padjicus y Cooper, 
of California,—the former on account of its pectorals, which 
are singularly short for an aibacore; the latter, on the con¬ 
trary, on account of extraordinary prolongation of these same 
fins* At any rate the characters ascribed to these two forms of 
albacores require confirmation in this respect. As to the genetic 
separation of the albacores, with long pectorals, from the true 
tunnies, with shorter pectorals, there seems at present tip 
reason for making it. From these forms, which I unite under 
the generic denomination of Orcynus } tue u smalt tunnies” 
{Thynnus s. str. m.) differ:—1, by the absence of teeth on 
the vomer, a character which has hitherto passed entirely un¬ 
noticed, but to which, in the group of the Tkynnidse, generic 
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value has generally been accorded; 2, by the complete absence 
of scales outside the corselet, whilst in the Orcyni of the same 
size the skin is already clothed with small scales, the conse¬ 
quence of which is that the limits of the u corselet ” in the 
adult tunny and albacore are somewhat obscure, so that, 
properly speaking, we cannot say there is a distinct corselet 
m those species; 3. by an important osteologic&l character, 
namely the special development, in the form of a net or trellis, 
of a portion of the abdominal part of the vertebral column 
between the vertebne properly so called and the hsemapo- 
ph'yscs, a development which has already been described by 
Cuvier. This organization is common to T. thunnina and 
T. pelamys, and occurs in a modified form in Auxis , while 
in this respect Orcynus germo presents essentially the same 
character as 0 . thynnus and the species belonging to the 
genera Cybium and Pelamys . Whether this is or is not the 
case in Urcynopsis (unicolor) is unknown; but there is reason 
to suppose that it presents some of the characters belonging to 
Auxis and to Thynnus (m.). 

Pelamys chilensis apd P. orientalis are certainly not dif¬ 
ferent species, any more than Thyr sites chilensis and T. a tun. 
It is by error also that a corselet of scales has been denied to 
the genus Cybium j this is already distinct in very young 
individuals, and extends, in the usual way, round the base of 
the pectorals and ventrals, along the dorsals. &c.; but, it is 
true, it is less apparent than in the other Thynnoids. The 
species included in the genus Cybium differ in general by 
rather insignificant characters, which, however, seem to be 
more constant than might have been expected. There is 
therefore no reason for reducing them in the same proportion 
as the species of the Thynnus-Orcynus group; moreover it 
would appear that they are far from being so pelagic as the 
species belonging to the latter group. Among the species of 
Cybium proper inhabiting the Atlantic, I have been able to 
distinguish without difficulty C. cabal!a (of which C. imma- 
culatum is no doubt the young form), C. regale , and G. macu - 
latum : C. acervum is a young C. regale , and has nothing to 
do witn C. caballa. 

There is, however, a species of Cybium which must be 
generically separated from the rest, namely the large truly 
pelagic and rather rare Thynnoid, attaining a length of more 
than seven feet, which our sailors call the u barracotta,” and 
of which they have sometimes brought us the head and caudal 
fin; it is met with in the Atlantic north and south of the 
equator, in the Mediterranean, and in the Pacific Ocean, but 
mnih more rarely than the bonitos and albacores. It is the 
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Cybium Solandri , C. & V., C.petus, Poey, the type of the genus 
Acanthocybium } Gill, and recently described by 11. Doderlein 
under the name of (J. Verany , This genus is clearly distin¬ 
guished from the true Cybium :—1, by the long and pointed 
form of the head, in which the mandible is longer than the 
upper jaw, the cleft of the mouth reaches only to beneath the 
eye, and the posterior part of the maxillary is not visible but 
concealed by the suborbital plate ; the jaws are armed with a 
close series of cutting-teeth lancet-shaped and finely crenu- 
lated; 2, by the branchiae, which exactly resemble those of 
Xiphias , their leaves being soldered together in the form of a 
network ; 3, by the distance between trie points of the caudal 
fin, which scarcely exceeds the length of the head, &c. That 
Acanthocvbium is the Thynnoid form most nearly approaching 
the swordfish is shown by the peculiar modification of the 
branchiae and the prolongation of the intermaxiUaries, which, 
if more developed, would become the short rostrum of Tetrap - 
tunes bebne . This genus thus acquires peculiar importance 
from a systematic point of view ; and a detailed investigation 
of the still unknown structure of its skeleton would be espe¬ 
cially desirable. 

I have regarded as belonging to Orcynus germo some small 
Thynnoids of 8-17 miilims. long, fished in the open sea. 
The corselet and the keels of the tail are wanting; the finlets 
are only just indicated in the largest specimen, and are not 
distinct j there is no trace of them m the others, which 
are distinctly heterocercal and perfectly colourless, with the 
exception of the eyes and the first dorsal, which are black. 
The praaoperculum is armed with spines in all. 

7. COEYPHJENA EQUI8ETIS, C. HIPFURUft, i., and 
C. FASCIOLATA, Pall 

The genus Coryphcena (the u dolphins,” as our sailors call 
them) is one of those which have the pelagic character most 
strongly marked; at the same time it furnishes an example 
instar omnium of the extreme confusion that has resulted from 
the circumstance that a really very limited number of exists 
ing species has been broken up into a great number of nominal 
species which are based only upon differences of age and sex* 
upon individual peculiarities, diffeient geographical localities, 
incorrect drawings, imperfect descriptions, &e., a confusion 
for which, however, George Cuvier has been wixmgly made 
personally responsible. The error committed in divining the 
species into two genera, Coryphcena and Lampugn*. has 
already been rectified by a competent authority; ana the 
number of species reputed well established has, at the same 
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time, been reduced from nineteen to six. I have no doubt, 
however^ that this number is still too great, and that it must 
be limited to two or, at the most, to three—the*two old 
Linnasan species, u the great dorado ” (C. hippurm), which 
attains a length of nearly 2 metres, and “ the little dorado ” 
(<7. equinetis)) the size of which does not exceed 2$ feet. In 
the Danish text I have given comparative characters of the 
two species, taking into account especially the changes which 
they undergo with age during their growth, as well as those 
which, at least in <7. equisetis , are a consequence of sex, and 
I have illustrated by figures the modifications which are pro¬ 
duced in the two species in the form of the head. Most of the 
species described and figured by authors may, without much 
difficulty, be referred to the two cosmopolitan species in 
question, which our sailors have frequently brought us, and 
which are the only ones that they have been able to present 
to us. I must, however, speak with some little reserve of 
the (7. pelagica ( azorica 7 sicula ) of the Mediterranean, which 
has been adopted by most of the authors who have paid 
attention to the ichthyology of that sea, but which, neverthe¬ 
less, probably does not differ specifically from C. hippuru8 y 
L.; at least I was obliged to regard as a young individual of 
the latter species a small “ (7. pelagica ” from the Mediter¬ 
ranean which was kindly submitted to my examination under 
the above name by an Italian museum. In support of my 
opinion, that in reality there exist only two species of Cory - 
phmu i, I will cite two other circumstances:—one that Dr. 
Gunther (although he formally recognizes more) really re¬ 
fers all the specimens at his disposal to these two species, and 
thus in fact only recognizes tfiese; the other, that I have 
been able without difficulty to arrange the numerous exam¬ 
ples of young Oorypfarnw from 18 to 62 millims. long, cap¬ 
tured by our mariners, in two series representing two species, 
and to refer these series to the two species in question tod to 
no others—namely, the more numerous one to 6; equmtis. and 
the less numerous to <7. hippurus . Further, the young Cory- 
phama! have so little resemblance to the adults in the matter 
of habit, that they may easily give rise to mistakes; it is 
thus that a yonng 0. hippurue was described by Pallas under 
the name of (7. jusciolata . I have given comparative descrip¬ 
tions of young individuals of the two species in their successive 
stages and in their relations to the adults; and 1 shall here 
confine myself to referring to the figures on my pi. iii., only 
remarking that the greater length of the ventrals in C. hip - 
puna, and especially their attachment beneath the pectorals, 
more forward than in U< equiaeti$ y furnish one or the best 



14 


Dr. H. A. Nicholson on some new or 


means of separating from each other the young individuals of 
the two species, and agree with one of the best distinctive 
characters of the adults. The very small examples of both 
species not only have the preeoperculum furnished with spines, 
but they have also a scapular spine and a postsupraorbitai 
spine on each side. The larger specimens have a rather elon¬ 
gate form, but are at the same time pretty thick, and not 
compressed as at a later period ; the dorsal, which is compara¬ 
tively rather low, originates, in the adult (7. equisetis, at a 
point not far distant from the posterior margin of the eye, 
m younur individuals above the posterior margin of the prro- 
operculum, in still younger individuals between the‘latter 
and the gill-cleft, in the adult (7. hippurus above the posterior 
margin of the pupil, in the youngest individuals above the 
gill-cleft, &c. The system ot coloration which distinguishes 
the different ages of these two species will be easily undei- 
stood by the aid of the figures. 

[To bo continued ] 


II .—On some new or imperfectly-known Species of Corah 
from the Devonian Rocks of France . By H. ALLEYNK 
Nicholson, M.D., D.Sc., F.R.S.E. 

[Plate L] 

Some little time ago M. Daniel (Ehlert, the able Curator of 
the Museum of Natural History in Laval, was good enough 
to send me for examination and determination a number of 
corals from the inferior Devonian deposits of the neighbour¬ 
hood of Laval, the stratigraphical and palaeontological 
relations of these deposits having been made by him a subject 
of special study. Among the specimens contained in the 
collection submitted to me were some entirely new forms, as 
well as some which have not yet been fully worked out: and 
I propose on the present occasion, in accordance with M. 
(Enlert’s wish, to give a brief description of the more im^ 
portant and striking of these. 

Endophyllum (Ehlerti , Nich. 

Spec . char. Corallum composed of gubcylindrical coral- 
lites, which are either not in contact at all or* at most, touch 
each other only at limited portions of their circumference* 
The diameter of the corallites along their longest axis is from 
20 to 25 millims. Each corallite is enveloped in a distinct 
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epitheca, which, though not thick, is provided with irregular, 
somewhat sharp-edged, closely-set annulations, and is marked 
with faint longitudinal or costal ridges. The exterior zone 
of the corallum for a width of from 3 to 4 railliins. is made up 




Thin auctions of EnfophyUum (Eh/erti, Nich., enlarged rather more 
than twice. A. Transverse section of a cor alii te, showing the outer 
vesioular zone and the inner tabulate area, the latter intersected by the 
Septa. B, Vertical section of the same, showing the same two areas: 
the bending upwards of the tabulae in the outer part of the inner area is 
here well shown, and the cut edges of a number of the septa, in the Form 
of longitudinal lines, are also exhibited, owing to the fact that the section 
is slightly excentric; on the left-hand comer of the figure a part of the 
extenor vesicular zone has been restored. 

of large-*ized, irregularly-shaped lenticular vesicles, which in 
vertical sections (%. B) are seen to be directed with their 
longest axes passing obliquely downwards from the circum¬ 
ference towards the internal wall, Their greatest length 
varies from 1 to 5 or 6 millims. The inner mural invest¬ 
ment is well marked, and encloses a. space of from 14 to 15 
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millims. in its greatest length, which is subdivided by a series 
of well-developed septa. The septa are alternately long and 
short, about thirty-six of each senes existing in a coralfite of 
25 millims. width, flexuous, the longer ones extending to near 
the centre of the visceral chamber. Traces of vertical lamellae 
also exist in the exterior vesicular zone, these representing 
the imperfect outward prolongation of the septa from the inner 
area. Dissepiments (which are really only the cut edges of 
the ascending tabula?) are developed in the outer portion of 
the ceutral tabulate area. The tabul© are well developed in 
the central portion of the corallites, where bounded by the inner 
mural circle, being close-set and nearly horizontal *in the 
middle of this region, but becoming sharply bent up towards 
its margins. 

Obs . I have founded this species upon a single well-pre¬ 
served specimen in the possession of M. CEhlcrt. 

The specimen in question exhibits four corallites, of which 
two are quite separate from the others, standing at a distance 
respectively of 2 and 11 millims. apart from them, while the 
remaining two are in contact for a distance of nearly 2 centims., 
the one being indented by the pressure of its neighbour. 
Even in this case, however, the contiguity is not attended by 
any real union or amalgamation, the two corallites being each 
provided with its own distinct epitheca, and being quite 
readily sepaiable from one another. The,,basal portions of 
the corallites are enveloped in the matrix; and their precise 
mode of origin is therefore uncertain. 

As regards the internal structure, the points most worthy of 
notice will be readily recognized by reference to the preceding 
description and by the accompanying drawings of the trans¬ 
verse and vertical sections of one of the corallites (figs. A and 

B). . . 

There can be no doubt that the present species is a true 
Endophyllum, in spite of the fact that the corallites possess a 
distinct epithecal investment, and that this structure is stated 
by Milne-Edwards and Haime to be wanting in this ge|W** 
In all the points of its internal structure, however, it entirely 
agrees with the other recorded species of the genus; and the 
development of the epitheca must therefore be taken to be a 
variable character. In point of fact E, abditum , E. & BL, 
does possess well-developed walls to the corallites, and the 
absence of an epitheca is probably only due to the coalescent 
condition of the corallites. 

From E. abditum , E. & H., the present species is at once 
distinguished by the disjunct condition of the corallites and 
their much smaller size. 
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From E. Bowerbanki , E. & H., the present species is sepa¬ 
rated by the fact that each of the coral]ites possesses a well- 
developed external investment, while the corallum is not 
astraitorm. 

Horizon and Locality . Inferior Devonian, Montjean, 
Galiois (poll. (Eklert ). 

Striatopora pachystoma } Nich. 

(PI. L figs. 1-1 b.) 

Spec. char. Corallura ramose, composed of cylindrical or 
subcylindrical branches, which have a diameter of from 5 to 
10 millims. The corallites are primitively polygonal, with 
exceedingly distinct walls, but having the visceral chambers 
greatly contracted by a secondary deposit of light-coloured 
sclerenchyma deposited in concentric lamella), the amount of 
this thickening being greatly increased as the mouths of the 
tubes are approached (rh I. fig. 1 a). The size of the coral- 
lites is very variable, the largest ones having a long diameter 
of about 3 millims. (from wall to wall), while the smallest 
ones may not be much over a millimetre in width when simi¬ 
larly measured. The preservation of the calices in all 
specimens I have seen is poor; but they are not surrounded 
by thin and sharp margins, and tangential sections show that 
the diameter of the visceral chambers near their mouths varies 
from a millimetre and a half in the largest tubes to about half 
a millimetre in the smallest corallites. No septal teeth, or but 
veiy rudimentary ridges, are developed on the neck of the 
tubes. No traces of tabulae are recognizable in long sections 
(PL I. fig. 1 b) } but the walls of the tubes are seen to be 
perforated by a few remote and irregularly-distributed mural 
pores. 

Oba. This species is most nearly allied to the Striatopora 
Linneana, Billings, of the Devonian rocks of Canada (see 
Nicholson, Tabulate Cor. of the PaL Period, p. 100, pi. v. 
figs. jMSrf), which it much resembles in its general aspect. 
It is, however, in general a coarser and more stoutly-built 
form, mi it differs structurally from S. Linnmna 9 Bill., in its 
want of tabul© and in the tact that the calices are not sur¬ 
rounded by a thin polygonal rim. Though the external 
preservation of die specimens is not good, this much can be 
made out with certainty—the calices being always bounded by 
thick walls (PL I. fig. 1), and being in the best-preserved 
examples surrounded by thickened and raised circular borders, 
whereas in 8 . Linneana the calices have sharp-edged poly¬ 
gons! borders surrounding the cup-shaped apertures of the 
tubes* Moreover the present species appears to want the 

Ann, & Mag. & Hist Ser. 5. Vol vii. 2 
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marked septal ridges which surround the throat of the visceral 
chambers in S . Linneana; and its large corallites are deci¬ 
dedly larger than is the case in the latter form. 

Horizon and Locality . Inferior Devonian, La Baconni&re, 
Laval, Mayenne {colL (Ehlert ). 

A very nearly allied if not identical form occurs in the 
Eifel; but I have not yet fully examined this. 

Pachypora (Elder ti, Nich. 

(It I. figs. 2-2 c.) 

Spec, char . Corallum forming flat or slightly undulated 
expansions, the under surface of which was doubtless originally 
covered by an epitheca, though this is no longer recognizable, 
and which vary in thickness from 2 millims. up to a centi¬ 
metre. The upper surface exhibits the apertures of the caliccs 
(PI. I. fig. 2 a )—which arc very irregular in shape, but usually 
exhibit two strong septal teeth, one on each side. Sometimes 
there is only a single well-marked projection of this nature; 
sometimes there are three such; but in any case the actual 
mouths of the corallites are never regularly polygonal or 
circular, or even crescentic, but arc always to some extent 
encroached upon by well-marked inward prolongations of the 
wall, and their most general form is perhaps rudely quadran¬ 
gular. Very commonly two or more of the caliees run into 
one another, and the calicine apertures thus become vermicu¬ 
lar. The actual diameter of the tubes of the corallites varies 
from one third to two thirds of a millimetre measured along 
their greatest lengths; but to that must be added the thickness 
of the walls, so that in general about four calices are found in 
a space of from 2 to 3 millims. The walls of the tubes, as 
seen in tangential sections (PL I. fig. 2 J), are very* much 
thickened; but no lines of demarcation between adjoining 
corallites can be made out. In thin vertical sections (PL f. 
fig. 2 c) the same thickened condition of the walls and the 
absence of any proper boundary between adjoining tubes can 
be observed. Tabula complete, but few in number and, 
irregularly developed. Mural pores not observed with cer¬ 
tainty. ♦ 

Ok This well-marked form seems to be a Pachypora of 
the general type of P Fischeri , BilL, and P.Jrondom , Nich., 
though it possesses marked peculiarities of its own. Its 
characters, m fact, increase the probability that it may be 
ultimately necessary to still further subdivide the genus Pocky* 
pora } Lindst., retaining this name for forms like P. lamelti* 
comi$ } Lindst., P. Ftscheri, BilL, and their allies, and Creating 
a new genus, or subgenus, for such more natural and normal 
types as P. cervicornie, Blainv., and P. cristata, E. & H. 
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Favosites punctatus } Bouilier. 

(PL I. figs. 3-3 c.) 

Favmta punctata, Bouilier, Annales Linn^ennes, 1820. 

Spec, char , Corallum massive, attaining a large size, and 
composed of regularly prismatic coral!ites, which radiate very 
gently outwards as the periphery of the colony iB approached. 
Coraflites basaltiform, angular, and thin-walled, the average 
tubes having a diameter of about one millimetre and a half, 
but having a considerable number of smaller corallites wedged 
in amongst them at their angles of junction. The walls of 
the coralfites retain their primitively duplex character. Well- 
marked but irregularly-developed septal spines of a blunt form 
and upward direction can be detected in parts of the corallum. 
The tabubc (PL I. fig. 3 c) are complete, numerous, hori¬ 
zontal, flexuous or slightly curved, separated by interspaces 
of from one third to one half of a tnillimetie. The mural pores 
are numerous, closely approximated, round or oval in shape, 
without a raised margin, four or five being generally present 
in the space of 2 millims. measured vertically * their arrange¬ 
ment is either uniserial, or they are disposed in two subalter- 
nating rows, according to the width of the prismatic faces of 
the corallites. 

Obs . This species seems to have been overlooked by 
Milne-Edwards and Haime in their great work on fossil 
corals (‘ Polypiers fossiles,’ 1851); and 1 am not aware that it 
has been in any way noticed by subsequent zoophytologists. 
It was, however, described and figured in a perfectly recog¬ 
nizable manner in the year 1826 by M. E. Bouilier (“M<5motre 
sur unc espfecc de Polymer fossile rapportde au genre Favosite 
de Lamarck,*’ extrait aes Annales Linn&nnes pour 1826^. I 
am greatly indebted to Mons. (Ehlcrt for having furnished 
me with an accurate transcript of the text and figures of this 
rare paper; and I can unhesitatingly support the validity of 
II, Booilier’s determination. 

The two species of Favosites to which the present form is 
most closely related are F. basaUicus , Goldf., and F. turbinates, 
Bill. The large corallites in F. basalticus are much larger than 
in F.punctatus; its tabul® are in general wider apart; its mural 
pores are almost always uniserial ( Edwards and Baime, Pol. 
tom. p, 286 ); and the breadth of the corallum is proportion¬ 
ally greater than the height. On the other hand, in F. 
punctatus, Bouilier, the corallum is higher than broad, the 
diameter of the largest corallites is rarely above a millimetre 
ahd a half, the tabulae are closely set, and the muralpores 
are at least as commonly biserial as uniserial From F. tur- 

2 * 
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Umtm y Billings, the present form is distinguished by its not 
assuming the remarkable shape of the former and by the want 
of its peculiar epitheca, as well as by the commonly biserial 
condition of the pores and the more closely set tabulae. 

Horizon* and Locality . Abundant and well preserved in the 
inferior Devonian deposits of La Baconni&re, Mavewie. 

Favosites ? inosculans , Nieh. 

(Pl. I. figs. 4, 4a). 

Spec . char . Corallum forming a large mass of unknown 
dimensions, the single specimen examined being 12 centima. 
in length by 7 in width, and 4 in height. The coral- 
lites are veiy minute, averaging half a millimetre in dia¬ 
meter, and radiating gently from the base. Very commonly, 
in fact in a large proportion of the coral lites, the walla are 
partially deficient; so that two, three, or four adjoining tubes 
may run into one another laterally in a vermiculate manner 
(PL I. fig. 4), the boundaries between the different ele¬ 
ments of such a common tube being indicated by short mar¬ 
ginal and opposed ridges. The line of demarcation between 
the Bclerencnyma of any one tube and that of its neighbours 
is in general recognizable by the presence of a clear linear 
space representing the primitive wall. The tabulae are nuroe* 
rous, complete, and approximately horizontal. Septal spines 
not observed. The mural pores are numerous, very large, 
closely approximated, oval or rounded in shape, and arranged 
in a single series on each face of a tube, six or eight pores, or 
more, being present in a vertical apace of 2 millimetres. 

Ohs. In general shape and aspect this singular species is 
very like a massive Alveolites or Chcetetes. Its corallites, 
however, show nothing of the compressed and often creAcentic 
or lunate character of those of Alveolites , and it clearly cannot 
be referred to this genus. On the other hand, it presents a 
curious resemblance to Chcetetes in the imperfect condition of 
the walls of the corallites, and the resulting presence of blunt 
processes or ridges extending into the visceral chambers 
(Pl. I. fig. 4). In Chcetetes , however, this appearance is 
due to the partial division of the old tubes, preparatoiy to 
their complete fission, whereas in the present case the adult 
tubes simply communicate with one another by a deficiency 
of their parietes. That the present species is not a true 
Chcetetes is also conclusively shown by the fact that the 
duplex character of the walls of the tubes can be clearly re* 
cognized, as well as by the presence of numerous large mural 
pores. This last character proves it to belong to the Fevo* 
sitidae, though its reference to Favosites proper is rendered 
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somewhat doubtful by the unusual thickening of the walls, as 
well as by the free intercommunication between adjoining 
corallites. 

The single specimen of F. ? %noeculane that I have examined 
does not exhibit any part of either the upper or lower surface 
in its original condition; and the preservation of the corallum 
in a remarkably soft and splintery rock (dolomite ?) renders 
its microscopic examination peculiarly difficult. At the same 
time its rniimte structure is quite characteristic, and suffici¬ 
ently separates it from any allied type with which I am ac¬ 
quainted. 

Horizon and Locality . Inferior Devonian, Chalonnes, 

SrEciEs of Corals associated with the preceding. 

It may be of advantage if I append the following brief 
notes upon some of the remaining corals which were contained 
in the collection submitted to uie by Mons. (Ehlert, and 
which are associated with the new forms previously described. 

1. Favoeites , sp. A form like F. nothlandicu8 1 Lam., in 
general shape, having a massive corallum composed of regu¬ 
larly prismatic coralhtes of tolerably uniform diameter, their 
ordinary width being about 2 millims., or rather less. As 
seen in tangential sections the walls are moderately thin, and 
no septa can be detected; but in long sections the walls are 
sharply undulated, or show well-marked spiniform and in¬ 
wardly directed processes. The mural pores are of consider¬ 
able size, sometimes uniserial, sometimes in two alternating 
rows on each prismatic face of a corallite. Tabulae well 
developed, mostly half a millimetre or less apart .—Horizon and 
Locality . Inferior Devonian, St. Malo. 

2. Favosites gothlandicus, Lam. Two specimens, which 
differ little from the ordinary Devonian examples of this 
species. 

3. Favoeites Forbm ? E. & H., v&r. (?). Corallum small, 
rounded, subhemisphencal or spheroidal, mostly about an inch 
in diameter. Corallites of very unequal sizes, the larger ones 
averaging about 2 millims. in diameter, their walls being thick 
and their shape cylindrical. The smaller corallites are nume- 
rousj from rather more tlian a millimetre to half a millimetre 
in diameter, very variably shaped, but almost always angular. 
The tabulee are strong, remote, and approximately horizontal, 
No traces of septa or septal spines detected. External surface 
Of the tubes marked with numerous fine, slightly-curved 
striae. Mural pores of large size, sometimes uniserial, some¬ 
times in two subalternate rows on each prismatic face, 

This may be provisionally regarded as a variety of F. 
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Forbesi, E. & H., from which it differs in the comparatively 
large number and small size of the smaller corallites. It is 
most like F. Forbesi , var. tuberosa, Rom.; but the corallum 
never attains any great dimensions, and there are no traces of 
the characteristic epithccal or opercular investment of the latter. 
From F. Forbesi , var. etfelensis , Nich., it differs in the great 
number of the small tubes and the apparent absence of septal 
spines ; and from F, Forbesi , var. %mldronensis, Nich., it is 
separated by the smaller size of the large corallites as well as 
by their proportionately smaller number.— Horizon and 
Locality . Inferior Devonian, Saint Jean sur Mayenne and La 
Bacon nit;re. 

4. Pachypora cervicornis , De Blainv. Numerous speci¬ 
mens of this form, the branches varying in diameter from 5 
millims. to over 2 centims., are represented in M. CEhlert’s 
collection. Their internal and external characters are pre¬ 
cisely similar to fhose of specimens from the Eifel.— Horizon 
and Locality . Inferior Devonian, Saint Jean sur Mayenne ; 
Mont Jean, Gallois. 

5. Pachypora, sp. A single fragment of limestone contain¬ 
ing numerous stems of a small Pachypora imbedded in it. In 
structure and general character this form is like P. cervicornis , 
Blainv.; but the stems are all small (5 millims. or less in 
diameter), and the tubes are more minute and more delicate 
than in the latter. It is more nearly related to P. meridio- 
nalis, Nich. & Eth. jun., from the Devonian rocks of Queens¬ 
land ; but more extended material would veiy probably show 
it to be a distinct species.— Horizon and Locality. Inferior 
Devonian, La Baconnifcre. 

6. Ileliolites porosus } G oldf.— Horizon and Locality. Inferior 
Devonian, Chalonnes. La Baconnifere, and Gallois. 

7. Heliolites, sp. A form resembling Hinterstinctus^Wshh, 
but with larger tubes and with some less conspicuous peculi¬ 
arities.— Horizon and Locality . Inferior Devonian, Mont Jean, 
Gallois. 

8. Monticulipora Winteri, Nich. Several specimens (from 
the Inferior Devonian of La Baconnibre), which, both in ex¬ 
ternal characters and in microscopic structure, precisely agree 
with the examples of the Eifel. Dr. Steinmann, for whose 
opinion I entertain the highest respect, has suggested recently 
(N. Jahrb. ftir Min. Geol und Pal. 1880, p. 438) that this 
species is really the Favosites Jibrogloboms of Quenstedt, de¬ 
scribed from the same locality (Gees, nearGerolstein). I do 
not feel at present able to accent tliis conclusion, for two reasons# 
In the first place, I have made a careful examination of nume¬ 
rous specimens, both German and French, of the form which 
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I call Monticulipora Winteri , both externally and by means of 
microscopic sections, and I have totally failed to detect any 
traces of mural pores. In the second place, my own limited 
collections are sufficient to show me the impossibility of pro¬ 
nouncing positively upon the structure and affinities of any 
individual specimens, even of a known and marked external 
figure, and from a known locality, unless a microscopic exa¬ 
mination has been instituted; and the form now under discus¬ 
sion is an excellent example of what I now say. 1 find, 
namely, that I possess in the collection which I personally 
made at Gees three quite distinct forms, all of which so closely 
resemble each other externally that, until I had made thin 
sections of them, 1 had placed them together in the same 
tray, as indubitably belonging to the same species. One of 
these three forms is the type which I have described under 
the name of Monticulipora Winteri ; another is a true Fistuli - 
J pora, as defined by M*Coy ; and the third is a genuine A(ve~ 
elites , and is provided with numerous and well-marked mural 
pores. The form described by Quenstedt under the name of 
Favosiies fhr op lob os us (Fetrefact. Deutschlands, Bd. vi. S. 15, 
Taf. 143) is one with which 1 am unfortunately unacquainted; 
but it might, so far as external form is concerned, easily be 
any one of the three forms which I have just enumerated ; or 
it might be a fourth, quite distinct form. In any case, the 
facts 1 have mentioned are quite sufficient to prove that the 
occurrence of a fossil at a particular locality ana its possession 
of a well-marked external form cannot be allowed to count 
for any thing (so far as the more delicately constructed species 
of corals are concerned) when we come to determine generic 
or specific relations and affinities. 

9. Associated with the preceding were species of Aulopora } 
Cyathophyllum , Zuphrmtis y and Cystiphyllum } which my 
leisure would not permit me to specifically determine. M. 
(Ehlcrt’s collection also contained some interesting Stroraato* 
poroids, which I may take the opportunity of describing on 
some future occasion. 

EXPLANATION OF PLATE I. 

Fig, 1. A fragment of Striatoporu j/achyetoma, Nick., of the natural size. 
Fig. 1 a. Portion of a tangential section of the same, enlarged seven 
times. 

Fig. I b. Part of a vertical section of the same, enlarged seven times, 
showing the thickened walls and a few mural pores. 

Fig. % A fragment of Fachypora (FMerU % Nich., of the natural size. 

Fig. 2 a. A small portion of the surface of the same, enlarged eighteen 
times, showing the form of the calices. 

Mg. 24. Portion of a tangential section of the same, enlarged eighteen 
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times! showing the thickened walls and the septal (P) teeth of 
the corallites. 

Mg. 2 c. Vertical section of the same, enlarged eighteen times, showing 
the thickened walls and the remote tahulrn. 

Fig. a. A small fragment of Favorites pundatus, Boullier. 

Fig, H a, Three tubes of the same, enlarged three times. 

Fig. 3 6. Tangential section of the same, enlaced seven times. 

Mg. 3 c. Vertical section of the same, enlarged seven times, showing the 
mural pores and t&bnlfc. 

Mg. 4. Tangential section of Favorites (?) inoseulans, Nich,, showing the 
free communication between many of the corallites, enlarged 
eighteen times. 

Fig, 4 a. Vertical section of the same, enlarged eighteen times, showing 
the large mural pores and the tabulae. 


Ill ,—Description of a new Species of Mus from Southern 

India . By Oldfield Thomas, F.Z.S., British Museum. 

The specimen here described was obtained at Kadapa, Madras, 
by Colonel R. H. Beddome, and has been presented to the 
British Museum, together with a large series of other Indian 
Muridje, by Mr. W. T. Blanford, after whom I propose to 
name it 

« 

Mus Blanjbrdij sp. n. 

Fur above slate-colour, tipped with fawn; hairs rather long 
and soft. Belly white, sharply defined. Tail longer than 
head and body; basal half dark, distal half above and below 
white; distal third covered with soft, white, shining hairs 
about a quarter of an inch long, forming a pencil at the tip. 
Tarsus rather long. Five front and six hind foot-pads. 
EarB long, oval, nearly naked. Mammae six, one pectoral and 
two inguinal pairs. 

The skull differs from those of all other Indian rat® by 
the front edge of the external wall of the infraorbital fora¬ 
men being strongly slanting instead of perpendicular, The 
interparietal also is much more elongated transversely then 
usual. 

Measurements of the type, an adult female:—Head and 
body (about) 4*1 inches: tail 6T; hind foot, without claws. 
T2; forearm and hand 1*3 : ear-conch, length from external 
base *70, breadth *54; skull T42, 
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IV .—Descriptions of certain peculiar Bodies which may be 
the Opercula of small Gasteropoda , discovered by Mr. James 
Bennie in the Carboniferous Limestone of Law Quarry , near 
Dairy , Ayrshire , with notes on some Silurian Opercula . Bj 
B. Etheridge, Jun. 

[Plate H.] 

Introduction. —The object of the present communication is 
to briefly describe several small bodies which Mr. Bennie and 
myself are mutually agreed in regarding as the opercula of 
minute Gasteropoda, and which were discovered by tne former 
some time ago in a bed of highly fossiliferous and siliceous 
limestone near Dairy. The interest attached to these remains 
lies in the fact that occasionally small entire shells are found 
in the same stratum with one form of the opercula about to be 
described in situ 7 thus affording a very good demonstration of 
their true affinity. The description of a large Naticopsis with 
the operculum in situ and several examples of Euomphalus 
sculptus from the Wenlock Limestone, all contained in the 
British-Museum collection, will complete the account. 
Mr. Bennie has kindly furnished me with the following notes 
on the bed of limestone from which the fossils were obtained. 

Law Quarry is situated on the Cubeside farm, about two 
miles north-west of Dairy, and only a few hundred feet from 
the edge of the great mass of bedded traps which stretch from 
Dairy to Largs. The band of limestone forms a subsidiary 
bed (probably the lowest) in the Howrat Limestone (=the 
Hurlet or Main Limestone), the lowest bod of the Lower Car¬ 
boniferous Limestone group of Scotland. It may be 12 feet 
or so in thickness, and is very hard and compact where solid 
and unweathered. The bed is highly charged with siliceous 
matter, as a large percentage of the contained fossils havp been 
changed into some form of silica. A bed of Lithostrotion is 
present, every polypite of which is completely silicified. The 
percentage of silica is so high that the limestone is only 
wrought for manure by the neighbouring agriculturists. 

The fossils are obtained by washing the disintegrated 
material found on ledges of the quarry-face and in fissures and 
pockets made by the natural jointing of the rock. 

Interest will be added to the matter if the descriptions are 
prefaded by a brief epitome of the structure of the Gasteropod 
operculum, and a similar account of the number of genera in 
which this organ has been found in position in Palaeozoic shells, 
a bymo means frequent occurrence. 

The operculum of the Gasteropoda consists of a layer more or 
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less composed of homy material, strengthened by the addition 
of calcareous matter. The inner surface carries a muscular 
scar; and the point from which the operculum commences is 
termed the nucleus. It may fit the mouth of the shell with 
accuracy; or the entrance may be only partially closed by it; 
and, again, in some genera it is quite wanting. The operculum 
may be said to be concentric when it increases equally all 
round and the nucleus is central or subcentral—imbricated or 
lamellar when growing on one side only and with a marginal 
nucleus—unguiculate or claw-shaped, with the nucleus apical 
or in front. The operculum is said to be spiral when it grows 
only on one edge, revolving as it grows, and ia^ always sinis¬ 
tra! in dextral shells; when fcw-whirled the operculum is 
said to be paucispiral, or subspiral when the turns are little 
marked; on the contrary, when the whirls are very nume¬ 
rous it is said to be rnultispiral. One side has sometimes a 
projection, in which condition the word u articulated ” is used 
to express the form. The operculum is present in some species 
of a genus, absent in others ; and it is also indifferently horny 
or shelly (Woodward)* * * § . 

The description of opercula in the Gasteropoda of the older 
rocks has not been ot frequent occurrence, although a few 
instances have been observed both amongst Silurian and Car¬ 
boniferous representatives <pf the class. 

Amongst Silurian univalves we meet with the peculiar 
genus Maclurea , in which the operculum is thick, solid, and 
sinistrally subspiral, with two internal projections, one of 
them beneath the nucleus, very thick and rugose t. Mr. Salter 
has given excellent figures of the operculum of both M. Logani } 
Salter and M. Peachit } Salter §, from the Durness Lime¬ 
stone of the northern Highlands. 

In addition to those of Maclurea , the operculum of Buom- 
phalua has been noticed by the late Dr. S. P. Woodward ||, 
who describes it as shelly, round, and multispiral. 

Mr. F. Smithe, LL.D.U, has described and figured the 
operculum of Euomphalue eculptus , Sow. He states that it 
is shelly, ovate, concave within, plane without, thin, and with 
a bevelled edge. The spiral consists of twelve whirls. 

Passing to rocks of the Carboniferous period, we find that 
the operculum has been observed chiefly in the genus Nati* 

• Man. Molluscs, pp. 301, 102. 

t Ibtd. p. 202. 

t Murcftison’a ' Siluria/ 4th ed, p. 197, foss. 40. fig. 1 a; and dec. i. 
Geol. Survey Canada, t. i. 

§ Quart. Journ. Geol. Soc. xv. p. 378, t, 13. figs. 1 b. 3-6, 

|| Man. Moll, p. 146. % Proc. Cotkswdd Nat. Field-Club, 
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eopsis, In 1844 Prof. M‘Coy noticed that of N. PhiUtpsii 
(APCoy) *, and figured this structure entirely filling-in the 
mouth of the shellf, Later on the same author stated that 
the operculum of Naticopsis differed from that of any of the 
Naticidas in being concentric and not spiral The most com¬ 
plete description of the operculum of Naticojms yet given is 
that by Messrs. Meek and Worthen. These authors describe it 
as thick and shelly, oval or subcircular in form, with a lateral 
or submarginal nucleus, with an entire absence of a spiral or 
subspiral structure, and no articulating projection. The inner 
side presents a distinct reniform scar of attachment, whilst 
the nne and concentric lines of growth are visible on the 
outside §, 

Finally, in the British Museum is a fine example of Nati- 
eopsis Phillipsii , M‘Coy (?=A 7 , elliptica 7 PhilL), with the 
operculum in situ } which will be described hereafter; it is 
the shell referred to by Prof. M/Coy ||. 

1. Carboniferous Forms. 

It is quite open to argument whether some of these bodies 
may not be the otoliths of fishes. Bearing this in mind, I 
consulted my colleague, Mr. W. Davies, F.G.S., who was 
kind enough to examine the specimens with me. The result 
of the inquiry was that, although some bore a striking resem¬ 
blance to otoliths, others, on the contrary, appeared to afford 
evidence of the operculum view. The question even presented 
itself as to how large a proportion of the bodies found in 
rocks of a younger age than the Carboniferous, and usually 
regarded as otoliths, may bo the opercula of Gasteropoda of 
those beds. 

*The first form is more or less circular in outline, rounded 
and thin-edged on one margin, thickened on the other, and 
produced into a blunted denticulation or two. The centre of 
one side is somewhat raised above the sharp margin, leaving 
a flattened zone, and sometimes traversed by a groove or two. 
This is a common type, and is frequently muen worn, when 
the characters become obliterated. The opposite side is smooth 
and convex. Lower Carboniferous Limestone group, Law 
Quany, near Dairy (PI. II. fig. 1). 

The second variety is small and oval, with a central rounded 
nucleus, and a notch in the margin opposite, to which the 

* Synop. Carh Limest, Pom. Ireland, 1844, p. 88. 

t IM. t, 8. fig, 9. t Brit. Pal. Foss. 1868, fasc. iii. p, 648. 

$ Illinois GeoL Survey Report, Hi. p. 806. 

$ Bril Pal. Foss, p, 648, 
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nucleus is nearest. The reverse side of the operculum is 
plain except for a slight convexity in the centre. As before, 
Law Quarry {PI. II. fig. 2). 

Another condition consists of elongated pinna-shaped bodies, 
flat or very slightly concave on one surface, and without 
visible marks or ornament. The other aspect is convex, 
particularly on one side, where it is thickened and gradually 
thins away to the edge. One end is rounded, the other 
bluntly pointed. As before, Law Quarry (PI. II. fig. 3). 

The fourth type consists of thin auriform bodies, a little 
thicker on one of the longer margins than on the other, 
concave on one side, more or less flattened on the opposite. 
The latter carries a minute central depression or umbilical 
spot, round which the surface is concentrically striated, and a 
direct groove passing to the acuminated end. On the concave 
side of these opercula there is a scar which may be generally 
described as norsehoof-shaped, and a groove bounding the 
raised portion. As before, Law Quarry, and on a similar 
horizon at Inverted Quarry near Kirkcaldy (PL II. fig. 4). 

The fifth and last form is that of a small, thin, round oper¬ 
culum, concave on one side, more or less convex on the 
other. The concave side shows a doubly impressed scar, 
having the appearance of a dumb-bell. As before, Law 
Quarry fpl. 11. fig. 5). 

The deposit yielding the opercula occasionally furnishes 
examples of Gasteropoda with them in situ. 1 give two 
illustiations of this, one with the operculum entire, the other 
with it only partially preserved. In both cases the opercula 
fit the moutlis of the shells completely. In the former of 
these there is a central depression, and the thickened side of 
the operculum is placed against the pillar-lip of the shell, the 
sharp edge being outward, resting against the outer lip* There 
are taint signs of concentric striae; and the centre is depressed. 
In all probability these are minute species of Naticopsis (PI. II. 
figs. 6 & 7). 

The sum of the information deducible from the study of 
these little objects appears to be, that, in the first place, certain 
Carboniferous Gasteropoda possessed thick bony opercula, of 
a more or less oval form, speaking generally, and of variable 
size. 

In the second place, on the contrary, others were provided 
with thin, round, or irregularly oval doors to their aper¬ 
tures, and when any structure is visible it appears to be con¬ 
centric. 

Again, a foimof an entirely different shape is foreshadowed 
by the elongated variety described as the preceding third type. 
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We do not possess as yet any evidence to show the pre¬ 
sence in our Carboniferous rocks of the imbricated, unguiculate } 
paucispiral, multisviral, and other forms into which the oper¬ 
cula of Gasteropoda have been grouped. 

In our Silurian rocks, on the other hand, we have the spiral 
operculum in Euomphalus . 

The Naticopsis in the British-Museum collection is unfor¬ 
tunately, except in the region of the mouth, imperfect. In all 
probability it is N. Philttpsii , M‘Coy. The operculum is 
oval, somewhat pointed in its upper part, and concave exter¬ 
nally, the most depressed point answering to the internal 
muscular scar. It bears the closest resemblance to those 
opercula in situ from Law Quarry described in a preceding 
paragraph. The concentric stria? are very close and regular. It 
fits the aperture of the shell exactly, and is more or less 
thickened where it abuts against the pillar-lip (PI. II. fig, 8). 

2. SlLUllIAN FORM8. 

The British-Museum collection contains two peculiar bodies « 
from the Upper Silurian beds of the island of Goth land, stated on 
the labels forwarded with the specimens to be the opercula of 
Euomphalus (PI. II. fig. 9). Tney are bluntly conical in form, 
rising from a flattened or somewhat concave base. The smaller 
is 3 £ lines high, by nearly 6 wide ; the larger one is 7 lines 
in height, by a little more than 6 lines in diameter. Both are 
marked by close-set concentric raised lines of laminae, subim¬ 
bricating upwards. About half the distance from the base 
to the blunt apex the sides are somewhat constricted, and the 
upper part is thus partially separated from the lower. The 
flatly concave base is bounded by a mavginal rim, and the centre 

occupied by a somewhat sunken coiled nucleus. These 
bodies have a very peculiar appearance, and, if really opercula, 
must have belonged to a strong massive shell. The Upper 
third or apical portion appears to be devoid of concentric lines 
or ridges. 

The collection is also enriched by several specimens of a 
Euomphalus with the operculum in place, from the Wenlock 
Limestone, and by an operculum lying on the weathered sur¬ 
face of the limestone, separated from tne shell The opercula 
of these shells correspond generally with the description given 
by Mr* Smithe, but differ m one or two minor particulars. 

The marginal outline is quite circular or round; but as the 
centre is approached the spiral rings become decidedly oval 
(Pi II. fig. 13)* The number of these rings in the best*pre- 
served of our specimens is seventeen, and theje were evidently 
a few more. There is, however, no trace of a nodose or bead- 
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like character, so far as my examination of these specimens 
has gone* The rings are concentric and ridge-like, each sepa¬ 
rate from the other, with well-marked interspaces between 
them, the interspaces being quite doable the width of the 
ridges, if not a little more (TL ll. fig. 13). 

Three of the British-Museum specimens with the operculum 
in place have the latter presented with the spiral whirls out¬ 
wards : and this surface is decidedly (although not very) con¬ 
cave (rL II. figs. 10 & 11). 

Tliis is shown in a somewhat exaggerated form in the free 
example, but heightened by fracture and compression from 
above. On the other hand, in a fourth example, also with the 
spiral side of the operculum exposed in place, the latter is 
quite depressed conical (PL II. fig. 12). 

Lastly, in a fifth specimen the circular form of the oper¬ 
culum is well exhibited, and a somewhat different appearance 
visible (Pl. II. fig. 14). The operculum is depressed a little 
immediately within the margin, and then rises at the centre 
into a low spiral prominence. The surface is shining and 
smooth, except near the margin, where there are a few very 
fine spiral thread-like lines. This aspect is rather difficult of 
explanation; but I believe it to represent either the interior 
of the plate or a cast of the interior, and to be reversed in 
position. 

The five specimens here noticed arc what is usually palled 
Euomphalus sculptus, J. de C. Sow.*, which was briefly de¬ 
scribed as having the u surface ornamented with concentric 
furrows and elevated lines.” This description must have 
been taken from a very much worn example : for even in 
indifferent specimens the close, transverse, undulating frills 
of growth which cross these a elevated lines ” are quite 
visible. 

The characters of a well-preserved example of E . stculptus 
are quite those assigned to another species, E\ funatus, S. de 
C. Wow.f, viz., “ Conical, very short; ornamented with many 
spiral threads, united by more numerous transverse lines; 
umbilicus rather small.” 

It will be noticed that no mention is made of the number 
of concentric ridges, or any approach thereto, in the respec¬ 
tive species. On comparing the figures, however, it wilt be 
seen that those on the body-whorl of E. funatws are much wider 
apart and less numerous than those on a corresponding portion 
of the shell of E. sculptus. 

* Murchison’s i Silurian System/ p. 626, 1 12. f. 17. 

t Min. Conch, 1124, v. p. 71, t. 450. 1 1 & 2 ; ‘ Silurian System/ p. 626, 

1.12. t . 20. r 



Mr. A. G. Butler on new Species of LepidopUra* 81 

Without asserting the identity of these two forma, it 
becomes necessary to point out the very close relation existing 
between them; and it may be that they are only the old and 
young conditions of one species. The concentric ridges on 
the body-whorl of E. sculptus become wider apart as the' 
suture is approached, when they often assume very much the 
appearance given in the figures of E. funatm referred to. 
The apparent similarity between these shells should be indi¬ 
cated, m case any difference may be detected in their oper- 
cula. That of E. funatm has not been described, so far as I 
know. 


EXPLANATION OF PLATE II. 

Fig. 1. A small circular operculum (?) produced into a blunted denti- 
culatioii. Law Quarry. 

Fig. 2. A small oval operculum, with a central globular nucleus. Law 
Quarry. 

Fig. 3. An elongated pinna-shaped body, probably an operculum. Law 
Quarry. 

Fig. 4. A thin,"somewhat auriform body of the same nature. Inverted 
Quarry, near Kirkcaldy, Fife. 

Fip. 6 . A small, thin, round operculum. Law Quarry. 

Figs. 6 & 7. Two small shells, probably species of Naticopsis, with the 
opercula in situ. Law Quarry. 

Fig. 8. Naticopsis FhiUipsii , M‘Coy, with the operculum in place, but 
partially abraded on one side. Collection, British Museum. 

Fig. 9. A supposed operculum, conical and with imbricating ridges. 
Upper Silurian, island of Gothland. Collection, British 
Museum. X 2. 

Figs. 10 & 11, Fuomphaltts sculptus, Sow., with the operculum in place. 
Wenlock Limestone. Collection, British Museum. 

Fig. 12. Another specimen, but with the outer side of the operculum 
somewhat conical. Collection, British Museum. 

FHg. 13. The operculum of E. sculptus free. Collection, British Museum. 

Fig. 14. Euomphalm sculptus ? with a shining scarcely spiral operculum. 
Collection, British Museum. 

(N.B. The originals of figs. 1-7 are in the cabinet of Mr. James 
Bennie.) 


V.— Descriptions of new Species of Lepidoptera in the 
Collection of the British Museum . By Arthur G. Butler, 
F.L.&, F.Z.S., &c. 

[Plate IV.] 

The species described in the present paper are chiefly from 
India and China, all, with one exception, being Asiatic, and 
the latter being the first African species in a hitherto purely 
Asiatic genus* 



32 Mr. A* Gh Butler on new Species of Lepidoptera* 


Nymphalida. 

1. Argynnis gemmata, ap. n. (PL IV. fig. 1.) 

Fulvous, with the body and basal third of the wings shining 
coppery brown: wings with three transverse series of black 
spots, the first biangulated, in zigzag fashion, on the pri¬ 
maries, and simply angulated on the secondaries; this series 
is placed just beyond the middle of the wings; the second and 
third series united at their costal extremities near the apex; 
a nearly marginal interrupted black line: primaries with 
thick black discoidal markings, much as in A . cashmiren&is ; 
a subcostal, ill-defined, blackish, triangular spot between the 
fiist and second series. Primaries below pater than above, 
with smaller black spots, the basal area not brown, as above, 
but uniform with the rest of the ground-colour, the costa 
ochreous towards apex, and the outer margin and fringe spot¬ 
ted with the same colour ; an oblique apical chestnut-rea stripe, 
margined internally by a conspicuous spot and a minute aot 
of silver, and bounded externally by an abbreviated submar¬ 
ginal series of six oval silver spots, which decrease in size at 
both extremities of the series; the first two visible spots of 
the second series of the upper surface greyish green: secon¬ 
daries somewhat like those of A . myrina (but altogether 
brighter and prettier, with the central silver spot more as in 
AAathonia ), bright ferruginous varied with patches of ochreous. 
the basal half occupied by about fifteen silver spots and 
streaks of various sizes and shapes, the two central ones 
united and passing through a postmedian arched series of 
sagittate silver spots; a marginal series of large triangular 
spots, abdominal margin, and the base of the costal margin 
silver; all these markings are slenderly edged with blade} 
a discal series of dull green rounded spots with silver pupils; 
fringe bright ochreous spotted with ferruginous: body below 
ochraceous. Expanse ot wings 1 inch 11 lines. 

Darjiling (Lidderdah) ; between Nepal and Tibet (Chari* 
ton). 

The two examples taken by Major Charlton have been in 
the Museum collection since 1852; but, probably owing to 
the fact that they belong to a difficult genus, nobody appears 
to have ventured to describe them. I find them labelled 
“ Tibet;” but our register savg “ between Nepal and Tibet,” 
and the fact that Dr. Lidderaale labels his specimen as taken 
at u Dajjiling ” renders it extremely likely that Major Charl¬ 
ton's were also taken on the Nepal side oi the Himalayas. 

The position of this species seems to be next to A• myrina. 
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Papilionid®. 

2. Papilio nebulo8w } sp. n. (PI, IV. fig. 3.) 

In some respects nearest to P. antiphates , in others to P. 
euphrates , bht the primaries dull greyish black, crossed at the 
base bv two broad pale belts ; the costal half of the wing also 
crossed by four abbreviated white bands, united below the 
median vein so as to form two large U-shaped markings, and 
crossed by black veins; submarginal tapering band as in 
P. euphrates , white; a large roundish diffused patch of white 
on the infernal area near the exterior angle: secondaries as in 
P. antiphates , excepting that they appear greyish through 
their showing the markings of the under surface, and that the 
submarginal litune are continued upwards above the third 
median branch. Wings below blackish; the base and the 
interno-median area of the secondaries sordid white or brown, 
shading into white; subbasal band of primaries scarcely trace¬ 
able ; other markings as above, but sordid: secondaries with 
the abdominal margin and iringe white, bounded inter¬ 
nally by a black stripe along the submedian vein; a central 
elbowed series of six sordid-white elongated spots, bounded 
on both sides by ill-defined black spots, the third or central 
spot pyriform and enclosing a smaller black spot; a discal 
angulated series of six more or less pentagonal ochreous 
patches, their two outer sides slightly sinuated and black- 
edged ; a submarginal series of five almost confluent, oblong, 
sordid-white patches placed corner to corner; outer margin 
and tail black: body below white, spotted at the sides with 
black; anus pale flesh-coloured. Expanse of wings 3 inches 
3 lines. 

Darjiling ( Lidderdale ). 

But for the fact that this species is, in some of its most 
important characters, nearer to P. euphrates of the Philippines, 
I should have thought it possible that it might be an extra- 
ordinary meianistic variety of P. antiphates. 

3. Papilio Marieeiij sp. n. (PI. IV. fig. 4.) 

Allied to P. alebion } from which it differs in the Absence of 
the submarginal black band on the primaries, the narrower 
discal belt of secondaries, which is greyish externally and 
becomes obsolete towards the costa, the slightly larger white 
spots above the blue-centred marginal black spots of the 
secondaries, and the slightly larger and deeper-coloured orange 
subanal patch: on the under |irface the primaries differ as 
above, the outer discal line of the secondaries is obsolete, and 
Ann* & Mag , 2K Hist. Ser. 5. Vol. vii. 3 
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the marginal black stripe encloses a much smaller spot of the 
ground-colour at apex. Expanse of wings 2 inches 10 lines. 

Lu Shan mountains, province of Kiukiang, China. 

One specimen of this species was taken by Mr. Charles 
Maries. 

4. Theda hetuloides (Blanchard in litt.). (PI. IV. fig. 2.) 

Above chocolate-brown, shot with purple, excepting on the 
outer border: primaries with a large paten of bright orange on 
the disk immediately beyond the cell: secondaries with an 
orange patch at the anal angle. Under surface grey; the cells 
closed by a short brownish fasciole with darker marginal lines 
edged externally with white; an oblique discal band and a 
second band nearer and parallel to the outer margin of the 
same colours ^ a submargmal dusky stripe, followed in the 
secondaries b^ a white marginal line ; base of fringe occupied 
by a black line: secondaries with an orange anal patch en¬ 
closing a black dot on the first median interspace ; a subanal 
W-ghaj xxl blackish line joining the inferior extremity of the 
inner aiscal band, its inner edge bordered with orange and its 
outer edge with white; anal lobe and tail black; pectus 
white, venter testaceous. Expanse of wings 1 inch 4-6 lines. 

Three specimens. Kiukiang, China ( Maries ). 

Although quoted in the Supplement to Mr. Kirby’s * Cata¬ 
logue,’ this species cannot be regarded as described by Blan¬ 
chard ; that author simply remarks, u In the neighbourhood 
of Pekin an allied species exists which is distinguished by 
several characters; ” and in a footnote he says u This species 
{Theda hetuloides , Lucas) has the wings tinted with blue 
above and grey below.” From the vague resemblatice which 
the species bears to T. betulce , and from the fact that the 
underside is grey and the upperside shot with purple (not blue), 
I have little doubt that the species here described is that men¬ 
tioned by Blanchard ; and therefore I have adopted for it the 
name which he has proposed ; but nobody can be certain of 
any thing from his casual hints as to the insect. 

5. Theda tyrianthina ) sp. n. (PI. IV. fig. 5*) 

Above brown, shot with purplish blue in the male and 
with purple in the female. Under surface of wings pale greyish 
brown, aarkcr towards the base; a brown fascicle, traversed 
by a pale line, at the end of the cell; a broad, slightly taper¬ 
ing discal brown belt from the costal margin of each wing; a 
submarginal brown stripe and a marginal brown border: 
secondaries with an orange patch enclosing a, square of four 



Mr. A. G. Butler on new Species of Lepidoptera. 35 

Hack spots, bounded above by an incomplete w-sliaped black 
line, and below by an alternately white and black fringe; a 
black-edged whitish oblique band near the anal angle across 
the abdominal border, bounded internally by a brown band, 
and externally by an orange marginal border; anal lobe and 
tail black tipped with white: pectus greyish, palpi white 
below, venter testaceous. Expanse of wings 1 inch 3-4 
lines. 

Kiukiang, China {Maries). 

Allied to 1\ arata . 

6. Thecla stygiana , sp. n. (PL IV. fig. 6.) 

Above smoky brown, without markings. Wings below 
greyish brown, with an indistinct externo-discal series of 
blackish spots bounded outwardly with yellowish: primaries 
with an indistinctly whitish-borclered black spot at external 
angle: secondaries with a very indistinct submarginal series 
of dusky spots ; a patch of orange at external angle enclosing 
a black spot above the tail, which is also black : anal angle 
black: pectus bluish white; venter sulphur-yellow. Ex¬ 
panse of wings 1 inch 7 lines. 

Nikko, Central Japan {Maries). 

7. Milleriapontioides, sp. n. 

Creamy white: primaries with the veins brown; external 
two fifths brown, enclosing a small white spot at the inferior 
angle of the cell, and crossed by a disco-submarginal series 
of abbreviated whitish dashes upon the veins: secondaries 
with the outer half greyish ; a broad external brown border 
from costa to first median branch, interrupted by five longi¬ 
tudinal whitish dashes on the veins : antennas black. Prima¬ 
ries below nearly as above, but the external area blackish, 
and the spots ubon it white: secondaries subhur-yellow, 
excepting towaras the costa, the outer half black-orown, with 
the end of the cell and five streaks on the veins white. Ex¬ 
panse of wings 1 inch 9 lines. 

Sarawak {Low). 

Somewhat like Pontia pactolica ) Butl., in pattern and colo¬ 
ration. 

Litfcoiiida. 

8. Oamptohma binotatum , sp. n. 

Nearly allied to 0 . inte riorat utn (£7. erythropygum , Felder, 
Nov. tab. xciii. fig. 7) from Qhina and Japan, nut with the 
primaries ochreous, nearly as dark as the secondaries; the 
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oblique Hues from near the base of the costal margin not 
united to one another, consequent upon the abbreviation of the 
inferior or basal one; the upper line, on the contrary, continued 
(by means of a terminal elbowj through the red streaks, and 
uniting with the oblique line immediately beyond the cell; 
the fourth or subapical discal line longer, Bligntly waved or 
bisinuated instead of regularly concave; the submarginal 
line longer and much more slender; only two instead of three 
large black spots on the fringe at external angle. Body 
bright ochreous, the thorax scarcely perceptibly paler than 
the abdomen; anus lake-red. Expanse of wings 1 inch 
7 lines. 

Two specimens. Shillong (Assam). 

I have examined a fair series of the Japanese s|>ecies, and 
therefore am in a position to state positively that it is not a 
variable insect. 

Liparidie. 

Trtsuloides, gen. nov. 

Trieulce affine genus ; differt alis anticis minus products; posticis 
magi a rotundatis ; capite retracto, breviore; palpia brovioribus; 
eignaturis supra generis Chrysovithri vel Caiocalce. 

9* Trimloidee sericea , sp. n. 

Smoky brown; sericeous, especially the primaries; these 
wings above transversely irregularly banned with sandy 
brown, the bands being bordered and intersected by blackish 
lines; a more or leas defined, nearly semicircular, pale patch 
from the costa to the first median branch and slightly im¬ 
pinging upon the discoidal cell; outer border sandy brown, 
very irregular along its inner margin, which is edged with 
black; its outer margin is pale, limited by a submarginal 
series of dusky spots; a double black spot, bordered internally 
with snow-white, just touching the external border near the 
external angle; fringe whity brown, spotted with blackish : 
secondaries pale towards the costa; a large central ochreous 
patch; a squamose marginal streak near the anal angle; 
fringe white or whitish varied with quadrate black spots: 
head, front of thorax, and posterior margins of the abdominal 
segments greyish ; abdomen with four dorsal tufts, Wings 
below sericeous, pale, the outer borders dull silvery white ; 
veins blackish; a nearly central, angulated, dusky band, fol¬ 
lowed by a testaceous band bounded externally by an angular 
dusky line, immediately beyond which is a curved externally 



Mr. A. G. Butler on new Specie* of Lepidoptera. 37 

dentated dusky stripe; marginal line blackish; fringe white, 
spotted with black: primaries with ochreous basal area: body 
below blackish, pectus more or less clothed with greyish hairs: 
tarsi more or less distinctly banded with grey. Expanse of 
wings 2 inches 6 lines. 

Shillong, Assam, and Darjiling. 

On the upper surface this species much resembles Chryso - 
rithrum, Aliotria, and Catocala , the primaries especially re¬ 
minding one of Walker’s “ Catocala ” albifascia, a species 
apparently referable to the genus Zalissa ; in structure and 
the pattern of the under surface it agrees far better with 
TrUula. 

Acontiide. 

10. Apsarasa liturata, sp. n. 

Primaries above sulphur-yellow, costal margin white; all 
the borders crossed by black-edged metallic blue-green lituraj 
as follows—two near the base of the costal border, two at 
basal fourth, one running obliquely from just before the middle 
of the costa to the end of the cell, where it unites with an 
irregularly co-shaped line of the same colour interrupted by a 
shining rose-red discoidal dash, three curved lines on the costal 
border beyond the cell, the first very short, a dot followed by 
a zigzag line just before apex, and an oblique V-shaped 
marking at apex; markings of the outer border becoming 
brown upon the fringe, the first and third being short dashes, 
the second formed of two dashes united by a <-shaped 
marking, the fourth and fifth long dashes, nearly united inter¬ 
nally by a metallic green luuule; on the internal border two 
<-snaped markings before the middle, an obliaue line beyond 
the middle, and three reversed oblique lines close to external 
angle; at the base of the median area is a large 3-shaped 
marking, partly metallic green and partly rose-red, and on 
the second median interspace two rose-red transverse spots, 
dotted at each end with metallic blue-black: secondaries 
semitransparent sericeous white, with sulphur-yellow borders 
and veins: head, collar, front of thorax ana of tegul® sulphur- 
yellow, transversely striped and spotted with bluish and pur¬ 
plish black, remainder of body white. Under surface cream- 
colour, sericeous. Expanse of wings 1 inch 7 lines. 

$, Camaroons; $ , Old Calabar. 

Evidently congeneric with A. radiata and A. fig nr ala, but 
tnore beautiful in colouring. 
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VI .—New Neotropical Curculionidw .—Part IV. 
By Fbancis P. Pascoe, F.L.S. &c. 


Br AC HYDERTNJE. 

Pandeletius naupactoides. 
Phanasora, n. g. 

-plumbeft. 

Naupactun simplex. 

-chloropleuriia. 

-aerenus. 

-imbutus. 

-sulphurifer. 

-magicus. 

Megaloatylus expansile. 


Emmoria, n. g. 

-marginata. 

Ot IOBIIYN CHINAS. 

Exoridefl, n. g, 

-carinatua, 

Cholinj?. 

Cholufl luctuosua, 

-mcestus. 


Pandeletius naupactoides. 

jP. ovatns, fulvus, squaraulis subsilaceis fcectus; capita, prothorace 

femoribusque anticis fuscis, squamulia viridibus sparse adspersis. 

Long. 2jJ lin. 

Hab . Brazil, 

Ovate, fulvous, covered with small whitish-yellow scales; 
head, prothorax, and anterior femora brown, with scattered 
greenish scales, but denser and brighter on the latter; rostrum 
rather longer than broad, slightly sulcate at the base, the 
lower half covered with bright green scales; antennas testa¬ 
ceous, scape not extending beyond the middle of the eye; 
funicle with the first joint stout, much longer than the second, 
the rest transverse, club short; prothorax well rounded at the 
sides, coarsely granulate-punctate, an impressed line in the 
middle; scutellum punctifonn j elytra rounded at the shoul¬ 
ders, coarsely punctate-striate: body beneath covered with 
bright green scales, except the last two segments of the abdo¬ 
men; lore legs much longer than the others, their femora 
very stout, their tibiae denticulate on the inner margin, all, 
except the anterior femora, testaceous. 

In the rounded sides of the prothorax this species agrees 
with the North-American P. htiaris (Hbst), but differs in 
coloration, in the relative size of the basal joints of the funicle, 
and in the larger fore legs. 


Phanasora. 

Moptrum subangustum, sulco angulafco baai a capita separatum. 
Antennas tnediocres, subtenninales; scapus oculum superans; 
funiculus articulifl duobue basalibus longitudine sequalibus. Pro- 
thorax auboylindrious. Elytra basi prothorace latiora. Pedes 
subtequales; femora elavata, omnia infra dent© acuto armata; 
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tildes intus bisinuatae, apiue mucronat®; corbulis apertis ; tarsi 
articulo ultimo ampliato; ungues libori. Abdomen normale. 

One of my specimens has the MS. name of Pandeletius 
cmruleus, Buq., attached to it; but from Pandeletius and 
allied genera it differs in the angular groove at the base of 
the rostrum, and in all the femora being toothed beneath. 

Phanasora plumbea. 

P. ovata, squamulis cseruleis approximate tecta; tibiis anticis intus 
dentieulatis. Long. lin. 

Hab . Bogota. 

Ovate, black, covered by approximate pale blue scales 
(hence the colour as a whole appears to be dull leaden); ros¬ 
trum longer than the head, flattened above, and rather sharply 
angled on each side; antennas black, last five joints of tho 
funicle somewhat turbinate; eyes lateral, rounded; prothorax 
slightly rounded at the sides, granulate above, the base trun¬ 
cate ; scutellum punctiform ; elytra moderately convex, nearly 
twice as broad as the prothorax at the base, punctate-striate, 
punctures approximate ; teeth of the femora slender, curved. 

Naupactus simplex . 

N. obovatus, brunneus, squamulis pallidioribus Bubapproximatis 
tectus; rofltro antice excavato; an tennis elongatis; tibiis anticis 
intus denticulatis. Long. lin. 

Hab. Brazil. 

Obovate, everywhere reddish brown, covered with small 
paler subapproximate scales; rostrum broadly excavated 
Detween the insertions of the antennas, the median impressed 
line or canal extending to the back of the head ; eyes promi¬ 
nent ; antennas ferruginous, slender, elongate ; scape extending 
to behind the eye; second joint of the funicle nearly twice as 
long as the first; prothorax above equal in length and breadth; 
scutellum triangular; elytra convex, seriate-punctate, punc¬ 
tures distinct, subapproxunate; intercoxal process broad, sub¬ 
truncate. 

Allied to N. durius (Sitona durius ) Germ.), but with a 
much longer prothorax and a less delicate punctuation of 
the elytra 

Naupactus chloroplmrus . 

N. niger, indumento brunneo tenuiter vestitus, lateribus l®t© argen- 
teo-viridibus, supra setulis minutw adspersus; rostrum oumtum, 
postice capifceque profunde suloatis. Long. 6 lin. 

Hob. Bahia. 
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Black, loosely covered with a light-brown indumentum, 
the sides of the prothorax and elytra covered with bright 
silvery green overlapping scales, and everywhere, espeeiinly 
the legs, furnished with very minute scattered setulae; ros¬ 
trum curved, a deep groove from the middle to between the 
eyes 2 antennas slender; scape passing behind the eye; 
funiclc elongate, second joint more than twice the length of 
the first, the fourth shorter than the third or fifth; club ellij>- 
tic; prothorax transverse, rounded at the sides, subgranulate; 
scutellum cordate; elytra seriate-punctate, each rounded at 
the apex, green stripe broad, irregularly indented, at one 

K int behind the middle continued to the outer margin; body 
neath with silvery green scales on each side and on the coxm. 
In coloration this species resembles to a certain extent N 
stauropterus (Leptocerus 8tauropierus y Germ.); but y inter alia y 
the stripe on the elytra is continuous, not interrupted so as to 
give the black central portion the figure of a cross as in the 
latter. 

Naupactue serenus . 

N. niger, squamulis cupreis dense tectus, elytris Bingulatim vittis 
duabus metallic© viridibus ornatiB. Long. 6 lin. 

Hob. Parana. 

Oblong-obovate, black, covered with cupreous scales^ each 
elytron with narrow metallic green stripes; rostrum slightly 
concave above; antennae ferruginous; scape scarcely extend¬ 
ing behind the eye; funicle with all the joints elongate, the 
second three times as long as the first; club slender, not 
longer than the two preceding joints together; * prothorax 
transverse, rounded at the sides, not canaliculate; scutellum 
round, covered with golden-green scales; elytra moderately 
convex, obliquely truncate at the shoulders, the apex nar¬ 
rowly rounded, irregularly seriate-punctate, the punctures 
minute, outer green stripe nearly the length of the elytron, 
the inner shorter; body beneath covered with silveiy green 
scales; fore legs moderately robust. 

This species appears to have N. decorus (Fab.) for its 
nearest ally; but the latter has a rugose prothorax and is 
differently coloured. 

The males in this genus have the elytra much narrower 
than the females, and the prothorax often considerably larger 
or even globose. 

Naupactu8 imbutus . 

N. nitide fuscus, squamulis minutis sparse indutus; elytris vittis 
duabus interrupts marginibusque flavidia. Long. 8 lin. 

Hah. Macas* 
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Glossy brown, sparingly furnished with minute scales, each 
elytron with a reddish-yellow or luteous stripe interrupted in 
thef middle, the side broadly margined with the like colour; 
Tostrum slightly angular on each side, the central canal not 
extending beyond the middle; antennae piceous. slender; 
funicle with all the joints very long, the second three times 
as long as the first; club not so long as the two preceding 
together; eyes very prominent; prothorax very transverse, 
finely punctured, canaliculate; scutellum triangular; elytra 
convex, shoulders somewhat angular, the apex produced and 
narrowly rounded, scutellar border elevated, striate-punctate, 
punctures transverse, interstices narrow; body beneath pitchy 
brown ; fore legs robust, their coxse not contiguous. 

This species belongs to Schonherr’s first Stirps ; but I have 
not seen any thing which can be called an ally* 

Naupactus sulphurifer. 

N. fuscus, indumento griseo sparse loviter indutus, lateribus pro- 
thoraoequo vittis duabus, basi fascia transverse connexis, lffito 
sulphureis. Long. 6£~7 lin. 

llab . Uruguay. 

Brown, inclining to pitchy, with a thin greyish indumen¬ 
tum and a few black setU3; the sides of the prothorax and 
elytra, the anterior margin of the former, and a stripe on each of 
the latter (connected by a cross band at the base with its 
fellow) a rich sulphur-yellow; rostrum rather narrow, concave 
above; antennee slender, second joint of the funicle twice as 
long as the first, the third shorter than the fourth, the seventh 
as broad at the apex as the club, the latter slender, acumi¬ 
nate ; prothorax transverse, the sides rounded, finely granu¬ 
late above; scutellum scutiform ; elytra ($) scarcely broader 
than the prothorax at the base, narrowly rounded at the apex, 
irregularly and finely punctate-striate; body beneath with a 
sulphur-yellow pubescence; legs ferruginous, the anterior 
robust, with their tibia© and tarsi pitchy. 

The sulphur markings are composed of a compact mass of 
indumentum mixed with hairs. I believe this species is 
N bivittatus of Dejean’s Catalogue. 

Naupactue magicus. 

N. xuger nitidus, squatnulis isabellinis in vittas longitudinals 
digeatis ; antennia brevibus. Long. 6 lin. 

15Toi. Brazil. 

Glossy black with longitudinal stripes of whitish ap¬ 
proximate scales; rostrum narrow, deeply concave above; 
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antenn® short, ferruginous, the funicle scarcely longer than 
the scape, second joint of the former nearly twice as long as 
the first; club stout, a pale stripe over the eye continuous 
with a broader one on the prothorax, the latter slightly trans¬ 
verse, posteriorly a broad groove, which is corrugated on each 
side ; scutellum small; elytra striate-punctate, inflected poste¬ 
riorly, the outer margin thickened, and towards the apex 
bluntly denticulate, near the suture a narrow stripe, on the 
shoulder a double stripe united before the middle and behind 
the middle interrupted by a round spot; body beneath and 
legs glossy black, clothed with a few greyish hairs. 

An isolated species, somewhat resembling Hilipus bipunc - 
tatas, Boh., in general appearance. 

Megalostylus expansus. 

M. oblongus, obscure fuscus, squaraulis albis teotus; prothoraco 
transversim triangulari, angulis posticus basin elytrorum superan¬ 
tibus. Long. 4 lin. 

Hob, Mexico. 

Oblong, dull brown or pitchy, more or less covered with small 
white approximate scales; rostrum scarcely narrower than the 
head, concave in front; antennas stoutish, black; prothorax 
broadly triangular, the posterior angles acute, extending be¬ 
yond the elytra at the base ; scutellum very small, triangular; 
elytra moderately convex, gradually rounded from the base to 
the apex, finely striate-punctate, the punctures almost obso¬ 
lete : body beneath and legs pitchy brown with scattered white 
setufac. 

The head is more constricted behind than in M. rhodopus , 
Boh., with which structurally it pretty nearly agrees; but it 
is at once differentiated by the form of the prothorax. 

Emmekia. 

Ilostrum breve, robustum, supra canalioulatum, apice triangula¬ 
ri ter excisum; serobes curvatse, infra oculos desinentes. An¬ 
tennae tenues, breriusculae, in medio rostri insert®. Oeuli sub- 
oblongi. Prothorax transversus, basi bieinuafcus. Elytra basi 
products, bumeris obsoletis. Pedes bTeriusculi; femora incras- 
Bttta, haud pctiolata ; tibia: antic® curvatee, omnes intus denticu¬ 
late ; corbulis cavernosis; tarsi breviusculi, asquales ; ungues 
liberi. Processus intcrcoxalia angustua. Abdomen segmentis 
tertio quartoque brevibus. * 

With the general appearance of Euatales this genus has 
the broad rostrum of Gypkue , but without the prominent 
shoulders of the latter. Lacordaire gives u corbeilles glabres ” 
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as one of the characters of Eustales; in all that I have exa¬ 
mined they are scaly, 

j Emmeria marginata . 

E. subelliptica, squaraulia leete argenteis dense tecta, lateribus vitta 
splcndide cterulea ornatia. Long. lin. 

Hab . Pant. 

Subelliptic, closely covered with rich silvery scales, the 
sides of the head, prothorax, and elytra with a brilliantly 
sparkling blue or green stripe (depending partly on the light), 
the apex of the latter dull brownish or blackish; rostrum 
slightly narrower than the head, the excised portion ciliated 
on each side; antennae pitchy, pubescent, first joint of the 
funicle shorter than the second, equal in length to the third; 
club as long as the last four joints together; prothorax equal 
in length and breadth, slightly rounded at the sides, a lightly 
impressed median line ; scutellum oblong ; elytra moderately 
convex, seriate-punctate, punctures small, apex of each elytron 
ending in a small mucro; body beneath black, with oblong 
imbedded bluish or greenish scales; legs ferruginous, with 
subapproximate whitish and brownish scales. 

Exorides. 

Rostrum breviusoulum, canaliculatum, apice exoavatum ; serobes 
rectae, ad oculos desinentos. Antenna graciles, subterminales ; 
scapus oculum auporans. Qcali rotundati. Prothorax wormalis. 
Elytra connata, baai prothoraoe baud latiora, ad latera abrupt*) 
dedivia. Pedes mediocres; femora integra : tibia aubroct®, apice 
xnucronat®; corbulis cavernosis ; tarn ©quales; ungues liberi. 
Abdomen sogmento primo inter coxas angusto, antice rotundato. 

A somewhat anomalous genus. It would seem to be some¬ 
where near Naupactus ; but the straight scrobes show that its 
true place is with the Otiorhynchin®. With its cavernous 
corbels and free cl^ws it would be referred, according to 
Lacordaire’s arrangement, to his “ Celeuth&ides.” None of 
the species of that group are American; and, moreover, the 
broad trunoate intercoxal process is a character which this 
genus does not possess; so that for the present we must con¬ 
sider its affinities doubtful. 

Exorides carinatus , 

JE, elliptious, niget, squamulis griseis, aliis orchracois, teofcus ; pro¬ 
thoraoe elytriaque oarinis duabus inatructis, his postice nodoais. 
Long. 7 lin. 

&ak Macas. 
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Elliptic, somewhat narrow and compressed, Covered above 
with pale greyish scales alternating alx>ve with ochraceous; 
head and rostrum black, with scattered very /minute scales, 
apex of the latter with a broad deep excavation between the 
insertions of the antennae; scrobe expanding/ in front of the 
eye, the upper boundary slightly curved; /antenna* black, 
second joint of the funicle longer than the first, the rest gradu¬ 
ally shorter, club with a silvery pubescence ;(prothorax rather 
broader than long, sides rounded, two curbed black carina* 
on the disk, the interval concave and canaliculate; scutellum 
small, triangular; elytra seriate-punctate, / a strongly raised 
carina on the third interstice, terminating in a prominent 
nodosity, another carina on the seventh interstice, the apex 
narrow and compressed, ending in two short diverging points: 
body beneath and legs black, furnished /with pale scattered 
setuhe. f 

Ckolus luctuosus . * 

C. ovatus, aterrimus, squamulis suberecjtis ooncoloribus tectus, 
fasciis pallide fiavis oraatusj corpore infra dense albido-squa- 
mono. Long. 6 lin, 

Ifab. Sarayacu. 

Ovate, intensely black, with small semierect scales of the 
same colour, and with bands of nine yellowish overlapping 
scales on the prothorax and elytfa; rostrum rather long, 
dilated and finely punctured at /lie apex; antennae pitchy, 
the two basal joints of the fuiicle equal in length, club 
elliptic; prothorax transverse/ contracted anteriorly, the 
apical margin and large spot / at the sides pale yellowish; 
scutellum oblong; elytra scarcely broader than the prothorax 
at the base, the shoulders Nearly obsolete, the apex broadly 
rounded, entire, a pale yellow basal band not extending be¬ 
yond the shoulders, another behind the middle, but inter¬ 
rupted at the suture, and a large spot on each side between 
the two bands pale yellowish; body beneath covered with 
minute whitish scales ; legs with longer hair-like setulft; an¬ 
terior coxa* approximate* ' 

This species is not unlike Amerhinus Bohemanni } Mann*, 
in coloration ; but Cholusjdiffers generically in its longer legs* 
Polyderces , Schdnh., is Another genus with the feeblest of 
characters, and only adopted by Lacordaire with hesitation as 
distinct from his ArcAartae, which he separates from Cholue 
by the absence of the serrated apex of th$ elytra and the 
truncated (not angulated) intermediate segments of the abdo¬ 
men ; but if united with Polyderces* it would lead to such an 
alteration of nomenclature that I nave thought it better to 
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keep them all in Cholus . especially as, throughout the whole 
of the group, structural characters are not correlated with 
the general appearance. 

Cholus moestus . 

C. oblongo-ovatus, dapressuB, subnitide niger, denudatus, elytris 
macula baaaJi u trine] ue faaciaque pone medium, ad suturam in- 
terrupta, ex squaraulis pallid© flavis confertis oruatis. Long. 
7 lin. 

Hub . Sarayacu. 

Oblong-ovate, depressed, black, slightly glossy, glabrous, 
a spot at the base near the shoulder and a slightly oblique 
narrow band, not meeting its fellow at the suture, composed 
of pale yellowish minute scales: rostrum glossy black, elon¬ 
gate, dilated and finely punctured towards the apex; antennae 
ferruginous, basal joint of the funicle twice as long as the 
two next together, the rest cylindrical; prothorax transverse, 
very minutely punctured, a few small glossy spots dotting 
the duller black; scutellum suboblong, smooth; elytra slightly 
broader than the shoulders at the base, abruptly contracted 
near the apex, seriate-punctate, punctures small, distinct; 
body beneath and legs with small scattered setulm and round 
imbedded scales, the legs ferruginous ; femora slender. 

A glabrous, depressed, and somewhat isolated species; the 
elytra abruptly contracted towards the apex cause a gibbosity 
above the contracted portion, which is very marked, although 
noticeable in many species. 


VII.— On a small Collection of Crustacea and Pycnogonida 
from Franz-Josef Land, collected by B. Leigh Smith. Esq. 
By Edward J. Miers, F.L.S., p\Z.S., Assistant m the 
Zoological Department, British Museum. 

[Plate VII.] 

The Crustacea which form the subject of the present memoir 
were all collected by Mr. Leigh Smith in a single locality a 
little to the south of Franz-Josef Land, in lat. 79° 55' N., 
long, about 51° E., during his recent expedition to the Arctic 
seas in his yacht i Eira, 1 and have been generously presented 
by him, witn other animals collected in the same cruise, to 
the British Museum. Mr. W. Grant, who accompanied nim 
as naturalist, undertook the care and preservation of the 
specimens. 

The collection, although not numerous in species, is of con¬ 
siderable interest, in that it contains two Amphipoda which 
are apparently new to science, and a Pycnogonid which is 
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not only remarkable on account of its very large size (in 
which it is only exceeded by the gigantic Antarctic species 
mentioned by Dr. v. Willemoes-Suhm as having been ob¬ 
tained by the c Challenger * expedition), but also as consti¬ 
tuting the type of an apparently new genus allied to, but 
distinct from, Pasitko’6 and Rhopalorhynchm *. 

The precise locality is, moreover, one hitherto unexplored 
by the naturalist. 

Dr. Camil Heller, in his account of the Crustacea collected by 
the late Austrian expedition to the North Pole (Denkschr. dor 
Akad. der Wissenscn. Wien, xxxv. p. 25, 1878), enumerates 
twenty-four species of Crustacea ana three of Pycnogonida, 
most of these, unfortunately, without precise indication of 
locality; and Mr. W. S. M. D’Urban has recently given an 
account of the Crustacea with other Invertebrata collected by 
Mr. W. J. A. Grant in the Barents Sea during two expedi¬ 
tions of the Dutch vessel ( Willem Barents, 7 in 1878 and 

1879. Nineteen Crustacea and five Pycnogonida were ob¬ 
tained in these two expeditions. They were determined by 
the Bev. A. M. Norman and Prof. J. O. Westwood; and all 
Seem to have been collected in latitudes considerably to the 
south of Franz-Josef Land. (See Ann. & Mag. Nat. Hist. 

1880, vol. vi. p. 262). 

* Decapoda. 

Crangon ( Cheraphilus) boreas (Phipps). 

An adult male, length 3 inches 3 lines. 

Hippolyte Phipp8i ) Krftyer. 

Four specimens of the female form (described by Krdyer as 
H. turgiaa) are in the collection ; length of the largest 1 inch 
8 lines. There is also a specimen which is probably to be 
referred to the male form of this species, in which all the dorsal 
teeth of the rostrum except the three nearest to the apical 
spine are obsolete. There axe three teeth on the lower margin. 
The second supraocular spine is distinctly developed. Length 
about 1 inch 5 lines. 

Hippolytepolaria (Sabine). 

Six females are in the collection. The length of the largest 
is not less than 2 inches 5 lines. The rostrum in this series 
is ^-toothed. With these specimens is one that is veiy 

• I regret to have been unable to consult an important memoir by 
Prof. G. 0. Bars, on the new Crustacea and Pycnogonida collected 
during the Norwegian Expedition in 1877-78, ana published at Chris¬ 
tiania during the present year (1880). 
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probably to be referred to the male or borealis form of H. 
folaris, in which the rostrum is entirely devoid of teeth on 
its upper margin, and possesses but a single small tooth on the 
lower margin. The larger flagellum of the antennules is con¬ 
siderably thickened. The anterior margin of the carapace is 
armed with a supraocular and infraocular spine. Prof. S. 1. 
Smith, it may be observed, has noted that m extreme varie¬ 
ties of II. polaris the rostrum is wholly edentulous. 

• 

Amphipoda. 

Anonyx nugax (Phipps). 

Numerous specimens of this, perhaps the commonest Arctic 
Amphipod, were collected. 

Acanthonotozoma inflatum (Kroyer). 

A single female was obtained. This specimen agrees very 
well with Goes’s figure of the species; but the anterior margin 
of the coxa of the fourth thoracic limb is regularly rounded, 
whereas in Goes’s figure it is represented as somewhat angu- 
lated. The dorsal carina, which is described by Boeck as 
very high (< altissima ), on the first three postabdominal seg¬ 
ments, in Goes’s figure and in our specimen is distinct, but 
not much elevated. 

Acanthastepheia pulchra y sp. n. 

(PI. VII. tigs. 1, 2.) 

Body robust. Head, as in A . Malmgreni. armed with a 
long dorsally, inferiorly, and laterally carinated rostrum, which 
is somewhat curved downward toward the apex, and is pro¬ 
longed beyond the distal end of the first exposed joint of the 
superior antennae; posteriorly the dorsal keel of the rostrum 
is prolonged backward between the eyes to the posterior margin 
of the head. Each of the segments of the body present, indi¬ 
cations of ft median dorsal carina, which is elevated in the 
form of a single obtuse somewhat triangular lobe on the fifth 
and sixth segments, and forms two lobes on the seventh seg¬ 
ment ; two similar lobes exist on each of the first four seg¬ 
ments of the postabdomen; but the lobes, although acute, are 
not so greatly produced backward, and on the fourth segment 
a much greater interval exists between the first and second 
of the dorsal lobes in A* pukhra then in A . Malmgrenu The 
postero-lateral angles of the sixth and seventh segments of the 
body and of the nrst three segments of the postabdomen are 
regularly rpunded—not, as in A, Malmgrent produced into 
spines* The superior antenn© are relatively snorter than in 
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A . Malmgr&ni, the last joint of the peBuncle being less deve¬ 
loped than in Goes’s figure of that species. The penultimate 
joints or palms of the first and second legs in A. pulchra are 
regularly ovate, without indications of teeth on the inferior 
margins as in (Ws’s representation of A . MalmgrenL The 
coxal joints of the legs (particularly of the fourth and sixth 
pairs) appear to be more developed. * As in A , Malmgreni , the 
seventh thoracic legs are greatly elongated. The uropoda 
and terminal segment do not present any very marked dis¬ 
tinctive characters. Length of the largest specimen to tip of 
rostrum about 1 inch 5 lines. 

Three females were collected. 

The absence of spines at the postero-lateral angles of the 
posterior thoracic and postabdominal segments would suffi¬ 
ciently characterize this species, independently of the other dis¬ 
tinctions enumerated in the above diagnosis. 

The outer maxillipedes are very similar to those of A . 
Malmgreni as figured by Go£s. The outer lamina reaches 
very nearly to the middle of the dilated antepenultimate joint 
of the palpus. 

Halirages falvodnctus (Sars). 

A good series of specimens (females) are in the collection, 
whiph agree very well with Goes’s figure of the species, ana 
with the specimens collected by the late British Arctic expe¬ 
dition. 


Amatlnlhpsis affinis, sp. n. 

(PI. VII. figs. 3-5.) 

The head is produced anteriorly into a short, convex, subacute 
rostrum, which does not reach nearly to the distal end of the first 
joint of the superior antennae, and has a small antero-lateral lobe 
on each side between the superior and inferior antenna. As 
in Amathillop8i8 epinigera , Heller, the dorsal surface of each 
of the thoracic segments and of the first three poetabdominal 
segments bears a long acute dorsal lobe or spine; and, as in 
that species, the spines become successively longer, the last 
excepted, wnich is very small. As in A. spinigera , the lateral 
margins of the first three postabdominal segments are sinu- 
ated and terminate in a spme at their postero-lateral angles. 
The terminal segment is less dilated at its distal end, which 
is very slightly emarginate. The superior antenna terminate 
in very long and slender flagella, and axe nearly twice as long 
as the inferior antennae; the terminal joint of the peduncle 
is relatively shorter than in A . spinig&ra, and the accessory 
flagellum so minute as to be undistinguisnable except under 



Crustacea and Pycnogonida, 49 

the microscope. The first and second legs (gnathopoda) are 
slender and feeble, the first rather the smaller; the merus is 
produced distally beneath the carpus, which is about as long 
as the palm or propus, and is very narrow at its proximal end ; 
the palm in both is about twice as long as broad, of a more 
Oblong form than in A . 8pinigera y obliquely truncated at its 
distal end, against which* the slender arcuate dactyl impinges. 
The coxal joints of the legs are not so distinctly emarginate 
at their distal ends ; those of the fourth legs are much more 
developed than in A. spinigera. The legs are very imperfect 
in the single specimen examined; but tne basal (2nd) joints 
of all the legs are oblong-oval and more dilated than in A . 
spinigera as figured by Heller. 

The single specimen (which it was necessary to decapitate 
to examine the mouth-organs) is a female. 

This species is easily distinguished from its congener by the 
form of tne telson, the greater length of the superior antennas, 
the form of the first and second legs, the carpi of which are 
not so produced at their infero-distal angles, the coxal joints 
of the third and fourth legs, &c. 

In the mouth-organs, so far as could be ascertained from 
the dissection of the unique example, the following differences 
are observable: the apex and accessory process of the man¬ 
dible is broader, truncated; the exterior lobe of the outer 
maxillipede does not reach to the middle of the antepenul- 
mate joint of the palpus. The two forms, however, near a 
very close external resemblance to one another, and I cannot 
regard them as generically distinct; moreover the examination 
of additional specimens is needed in the case of A. affinis* 

Eusirus cu8pidatu8 y Kroyer. 

Three specimens (females) are in the collection. Length 
of the largest 1 inch 7 lines. 

Tritropis aculmta (Lepechin). 

A single female example of this common arctic species 
occurs in Mr. Grant’s collection. 

Pycnooonida. 

Nymphon hirtum y Fabr. 

I refer a single example in the collection to this species. 
The pubescence covering the body is rather short and dense. 

Nymphon gradie } Leach. 

Five examples are in the collection which * appear to *be 
referable to this species. 

Ann, cfc Mag. N. Mist . Ser. 5. VoL vii. 


4 
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Anomorhynchus, gen. nor. 

Body robust, with the segments coalescent and the leg¬ 
bearing processes nearly in contact with one another, Ros¬ 
trum greatly developed, constricted at the proximal end, and 
hence flask-shaped—that is, provided with a distinct neck. 
First pair of appendages (antennae or mandibles) wanting; 
second pair 9-jointed, with the second and fourth joints 
elongated; third pair (the so-called ovigerons legs) 10- 
iointed, the fourth and sixth joints elongated, the tenth joint 
bearing a small terminal claw. Claws of the legs simple. 
Abdomen about half as long as the body, very slender, uni- 
articulate. 

This new genus must be placed in the family Pycnogonidm 
as characterized by Dr. Semper in his arrangement of the 
group (Verh. physik.-roedicin. Gesellschaft Wttrzburg, vii. 
p. 274, 1874) ; but it is not to be confounded with any of the 
genera therein enumerated. Structurally it is most nearly 
allied to the llhopalorhynchus Kroyeri of Wood-Mason 
(Joum. Asiat, Soc. Bengal, 1873, x]ii. pt, 2, p. 172, pi, xiii. 
tigs, 1-5, and Ann. & Mag. Nat. Hist. 1873, ser. 4, xii, 
p. 342), from the Andamans; but in this genus the neck 
and distinctly-segmented body are very slender, the leg¬ 
bearing processes being separated by wide intervals, and the 
abdomen is rudimentary. 

From Pasitho Goodsir ( Endets , Philippi), with which 
Oiceobathes, Hesse, is perhaps identical, this genus is distin¬ 
guished by the more numerous articulations of the appen¬ 
dages, the great development and basal constriction of the 
rostrum, ana the simple claws. 

Anomorhynchu8 SmithiL sp. n, 

(PI. VII. figs. 6-8.) 

The body and its appendages are robust and apparently 
naked, but clothed with very minute, stiff, sparse hairs, 
which render the surface scabrous to the touch. The head is 
very robust, in the larger specimen nearly once and a half 
the length of the body with the abdomen} its constricted 
proximal portion or neck widens somewhat suddenly, and is 
about one fourth the length of the head, which is nearly 
cylindrical; the oral aperture large and triangulate. The 
segments of the body are coalescent, and scarcely any traces of 
them distinguishable. The abdomeh is very slender, much 
narrower than, and half as long as, the body; the ophthalmic 
process elevated, conical, and acute. The first and second 
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pairs of appendages are closely approximated 5 the first pair is 
articulated with a very short process of the thorax; its basal 
joint is also very short, the second joint considerably elon¬ 
gated, the third very short, the fourth rather more than half 
as long as the second; of the remaining joints the sixth is 
longest, but shorter than the fourth. The second pair of 
appendages is articulated with a short thoracic process; and 
its first three joints are short, the fourth ana sixth joints 
greatly elongated, the seventh to tenth short, subequal, and 
triaged with short spines on their under surfaces. The first 
three joints of the legs, and the processes of the thorax with 
which they are articulated, are short, the fourth to sixth joints 
considerably elongated, the seventh little shorter than the eighth, 
both together not as long as the sixth, the terminal claw styli- 
form and acute. Total length of the largest example 2 inches 
2 lines, of the head and neck rather more than 1 inch 3 lines, 
of the abdomen nearly 4 lines (} inch) ; greatest width 
between tips of legs (when expanded) rather more than S£ 
inches. Two specimens were collected. 

The four terminal joints of the third (ovigerous) pair of 
appendages are short and capable of being coiled together so 
as to form a prehensile organ, as observed by Pro£ J. Wood- 
Mason in Rhopalorhynchus Kr'oyeri , a peculiarity observable 
also in some other Pycnogonida. 

I have much pleasure m associating with this fine species 
the name of its distinguished discoverer, Mr. Leigh Smith. 

Besides the above Crustacea, certain species wero collected 
by Mr. Smith in the seas to the north ot Spitzbergen, about 
which no detailed observations need be offered. They are 
Hippolyte turgida , a Schizopodous crustacean in too mutilated 
condition for determination, Gammarus locusta , Onesimus 
HtoraliSj and Themisto libellula (in considerable numbers). 


EXPLANATION OF PLATE VII. 

Fia> l. Acanthostephda pulchra, sp. u. (nat. size), lateral view. 

Fw. 2. Second leg of the same (magnified). 

JfiS. 3. Outer raaxillipedes of Amatnttioptu qfffais, sp» n. (magnified). 

Fta. 4 . Second leg of the same, showing the form of the hand (magnified). 

5. Terminal segment of the same (magnified). 

Mg, 0 . AnomorhyncAu* Srmthii gen. and sp n. (slightly reduced). 

7. Lateral view of the body of A, Snuthti, showing the form of the 
oculigerous tubercle and cephalic appendages (nat. size), 

JFty. 8. Front view of the matron* of the same, showing the form of the 
mouth (nat. size). 


4 * 
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VIII.— Descriptions of new Species of Heteropterous Ilemivtera 
collected in the Hawaiian Islands hy the Rev. T. Blackburn . 
—No. 3. By F. Buchanan White, M.D., F.L.S. 

Scutellerida. 

28. Coleotichus Blackburnian , n. sp. 

C. elongato-obo va tus, coccineus, puncturis aureo-viridibus et cyaneis 
confortim ornatus, marginibus lineaque oentrali irapunctatia; 
capita supra levissirae, subtus forte convexo, apice obtuse rotun- 
dato, lateribus (postico excepto), tylo et linea centrali obtuse 
elevatis; antennis artieulis primo secundoque subeequilongis, 
tertio, quarto quintoquo longioribus et inter se subcequilongia; 
rostro coxas intermedia* afctingente ; pronoto marginibus latere- 
libus et ad angulos anticos snbdepresso, his subincrassatis reotis, 
angulia lateralibua prominulis obtusiusculis; seutello abdomine 
subangustiore, linea oentrali subelevata; prosterni lobis pro- 
stethioque postioo subimpunctatis; ventris segment! s pone spi- 
racula macula distinctius punctata destitute, angulis apicalibua 
aegmentorum seoundi usque sexti diatincte dentato-productis; 
segmento anali maria a baai sen si m producto, medio tranaversim 
baud profunde depresso, apioe subtruncato. Capite eon fortissimo 
punctato, marginibus (postico inter ocellos exoepto), linea centrali, 
et linea tenuiore utrinque prope basin et cum linea oentrali 
parallela, necnon tylo leevigatia ; pronoto intra margins anticum 
lateral esque subtiHus et crebrius, disco rude et irregulariter 
punotato, marginibus maoulis irregularibus prope marginem 
anticum et linea centrali impuncfcatis; seutello limbo per- 
angusto et linea centrali hcrigatis; elytris inter venae oonferto 
punctatis, area magna triangulari ante membranam laevigata. 

6 . Long. 16£, lat. 8 m. m. 

Of this fine species (which I have dedicated to Mrs. Black¬ 
burn) I am sorry that I cannot give a better description as 
regards the colour. I have described it as being scarlet on 
the authority of Mr. Blackburn^ who has met with three 
specimens. The one sent to me is (perhaps from haring been 
in alcohol) ochraceous brown in colour, thickly punctured 
with golden green and dark blue, and only showing a trace of 
the red ground-colour on the scutellum. u nder these circum¬ 
stances I have skid as little as possible regarding the colour-, 
reserving a description of that till I have seen other specimens* 
Mr. Blackburn remarks that this is one of the rarest of the 
Hawaiian Hemiptera, only three specimens hating been taken, 
and these at long intervals. It occurs on flowers near 
Honolulu. 

The occurrence of a species of the genus Coleotichus in tire 
Hawaiian Islands is rather interesting, as the genus has hitherto 
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been confined to Australia or its more immediate vicinity* 
Of the five speciespreviously described, two belong to Austra¬ 
lia, one to New Uaicdonia and Woodlark, one to the Fiji 
Islands, and one to Amboina and Ceram. The Hawaiian 
Islands seem to have derived the progenitors of their Hemi¬ 
pterous fauna from all quarters; but our knowledge is yet too 
incomplete to allow of any speculation as to the direction 
whence the immigration has been strongest. 

This species is intermediate between the sections u a ” and 
u a a” (having some of the characters of both), into which St&l 
divided the genus in the 1 Enumeration 

Lygaid®. 

29. Nysiua Blackburni , n. sp. 

N. oblongo-obovatus, niger, subnitidus, capite maculis oblongia 
magma 3 inter oculos, tylo linea longitudinali, pronoto macula 
parva ad margiuem anticum ot disco postioo pro magna parte, 
elavo maculis parvis, corio maculis majuaculis prmoipue prope 
margin cm costalem sitis, necnon femoribus upicibus plus minus 
rufo-testaceis, mem bran a albida fusco-maoulata. Capite piloaulo 
subtilitcr punctulato; antennis rostro brevioribus, artioulo 
sec undo quam tertius multo longiore; rostro cox as posticas attiu- 
gente, articulo primo bucculis subsoquilongo; gula basin capitis 
subattingente; bucculis gula paullo brevioribus, subparallalia, 
retrorwum sensim humilioribus,; pronoto rude puuctato, rugis sub- 
elovatia (una ccntrali longitudinali, altera transversa et ante 
medium *sita) subimpunctatis, angulis posticis elevatis laevigatm, 
longitudine latitudino postica \ minore, lateribus ad medium paullo 
sinuatis; acutello triradiatim calloso-rugoso puuctato (ruga ad 
medium cxcepta); hemclytris pilosulis baud profundo puuctato- 
ruguloaie, coni marginis costalis parte quarta basali recta, deinde 
sansim rotundato-ampliatis; pedibus mediocribus ; means tern o 
sulcato, prostethio autice puuctato; ventre capillia adpressia 
pallidis vostito. 

5. Long. 4, lat. m, m. 

Taken by sweeping ferns near the u Lake of Fire ” on 
Mauna Loa, Hawaii, at an elevation of 4000 feet* 

30. Nysiua n. sp* . 

■£f t ekmgatus, nitidus, glaber, pallido olivaceo-bruuneus, subtus cum 
pedibus dilutior, capite eapillis adpressia aureis vostito, brumieo, 
tylo, linea lougitudinali, orbitulis et tuberoulis antenniferis oehra- 
ceis, antennis et rostro spice brunneis, his articulo prime (macula 
interiors exoepta), articulia secundo tertioque ochraceis, articulis 
secuado tertioque ad medium bmnnescenti-aunulatis; pronoto 
puncturis, angulis posticis et macula ad medium marginis postici, 
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scutello basi puncturisque, hemelytris venis, oorio aagulo apioali 
Iftto, femoribua maculis, tibiis ad basin apieomque, tarsorum arti- 
cnlis apicibus, pectore puncturis, gula, linea inter pedes, raesosterno 
macula media, ventre ad basin necnon maculis conricxivi plus 
minus brunneis vel picco-brunneis; mcmbrana subbyalinu. Capite 
paullo elongate, ruguloso; antennis gracilibue rostro brcvioribus, 
artieulo seciindo tertio subsequilongo ; rostro coxae poslioas supe- 
rante, artieulo primo basin capitis attingente ; gula basin capitis 
baud attingente; l)ucculis ant-ice altis cite rotrorsum humilioribus, 
plure quam diraidio postico maxime depresso et subieque alio, 
poetic© appropinquautibus; pronoto parce et rude punctate, 
disco longitudinaliter et transversim depresso, rugis longitudinali 
transversaque elevatis et augulis posticia elevatis lcevigatis, longi- 
tudmo latitudino postica | min ore, lateribus subsinuatis ; scutello 
fortiter triradiatiiu calloso-rugoso, ad latora punctato ; hemelytm 
(margine costali corii except©) subtilius punctatis, sutura davi 
bisoriatim punctata, margine costali corii ad basin recto, doindo 
seusim rotundato ct subampliato; pedibus mediocribus; meso- 
et-emo sulcato, tnargino postioo paullo elevato. 

2 . Long. 5, lat. L| m. m. 

At an elevation of 4000 feet, on Haleakala, Maui. 

31. Nyniuu nemorivagus , n. sp. 

A. oblongus, nigro-fuscus, rufescenti- ocbraceo variegatus, subopa- 
cus, parce pallido pilosulus, capite vitta longitudinali interrupta 
et maculis 2 inter oculos, tuberculis antenniferis apicc, antennis 
artieulo primo basi apieeque, articulis secundo tertioque apicc, 
pronoto macula modia antica, disco postico (puncturis, ruga longi¬ 
tudinali antice, et maculis 4 irregularibus ad marginem posticum 
cxceptis), scutello apicc, clavo maculis nqnmdlis parvis, corio 
maculis majusculis (prmeortira in disco antico si tie) et margine 
costali dilatato (limbo anguetissimo exccpto), pectore veutreque 
maculis, femoribus (maculis permultis cxceptis), tibiis (basi pro 
parte et apice exceptia), tarsia (artieulo ultimo exeepto) plus minus 
rufcscenti-ochraceis vel ochraceis; membrana hyalina plus minus 
fusco variegata. Capite rude punctato; antennis rostro submqui- 
longis, artieulo secundo tertio longiore ; rostro eoxos poetioae sub- 
attingente, artieulo primo bucculis ©quilongo; gula capitis basin 
attingente; bucculis gula brevioribus antico Bubaltis, in media 
sensim retrorsum humilioribus, postice citius humilioribus et ante 
apicem gal© evanescentibus; pronoto rude punctato, ruga longitu¬ 
dinal! prsecipue postice, ruga transversa et ahgulis posticis elevatis 
l©vigatis, lateribus subeinuatis, longitudine latitudone postica 
minore; scutello rude punctato, ruga longitudinali impunotata; 
hemelytris vix et tenuissime punctulatis, oorio margine costali ad 
basin recto, deinde sensim rotund ato-ampliato; pedibus mediocri- 
bus; mesostemo sulcato, postice submarginato; ventre segmento 
quarto postice truncato. 

2 . Long. 5, lat 1$ m. m. 
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Mauna Kea, Hawaii, and Haleakala, Maui, at an elevation 
of 5000-6000 feet. 

In the specimen described above the membrane is almost 
unicolorous; in others it is more or less variegated with 
fuscous. 

32. Nysius ruhescens , n. sp. 

N. oblongus, ochracoo- rufescens, capillis adpreesis pallidis vestitus, 
capite macula magua utrinque ooulum indudente et ad apicem 
jug® porcurrente, pronoto vitta lata transveraa ante lobum posti- 
cum sita et puncturis, scutollo basi puncturisque, hemelytris 
maculis parvis, oorio limbo antico angustissimo neenon maculis 3 
majusculis ad margin em apicalcm fusco-nigris ; an tennis, rostro 
pedibusque luteseontibus, antonnarum articulo ultimo, rostri arti- 
culm tertio quartoque, et tarsorum apicibus brunneis vel piceo-brun- 
neis, hemelytris dilutioribus, margiuo costali dilatato innotato, 
scutollo apioe, bucoulis, coxis atria ad apicem et aoetabulis aocundis 
tortiiaque oehraceis, pcotore ventreque nigria capillis albidia 
vestitis, proatothio marginibus, ventro aegmentis quarto, qninto 
sextoquo ad medium, et aegmentis genitalibus pro part/e 
rufeseentibus, merabrana albido-hyalina pallid© fusco-tiebu- 
losa. Capite punctato; an tennis rostro paullo brevioribus, 
articulo eeoundo quam tortius multo longioro ; rostro coxae posticas 
superante, articulo primo et gula basin capitis attingontibus; buo- 
culis gula paullo brevioribus, retrorsum senehn humilioribus et 
evanescentibuS; pronoto rude punctato, ruga transversa in medio 
interrupts, macula ante medium marginis postici, margin© et 
angulis elevaiis posticis lamgatiB, ruga longitudinali obsolete, 
longitndine latitudine postica minore, lateribus fere rectis; 
scutollo rude punctato, ruga longitudinali lmvigata; corii margin© 
costali ad basin recto, doindo scnsim rotundato-ampliato; pedibus 
mediocribus; meaosterno sulcato, postioe marginato, 

2 . Long. 6, lat. 1| m. m. 

On ferns near the u Lake of Fire” on Mauna Loa, Hawaii, 
at an elevation of 4000 feet. 

33. Nyaius pteridicola ; n. sp. 

JV. ovoto-oblongus, brunneo- ochraoeus, brunneo variegatus, glaber 
subnitidus, capite, ahteimis articulis secundo tertioque ad basin 
angustissime, rostro articulo ultimo, pronoto ruga transversa 
puncturisque, scutollo, hemelytris puncturis, corio limbo ooetali 
angustissimo et angulo apicali, tarais apicibus neenon corpora 
subtus plus minus brunneis vel pioeo-bnmneis $ antennis, rostro, 
pedibus et prostethii margine postico rufo-brunneis j pronoto 
ruga longitudinali postice et angulis posticis, scutollo apice neenon 
hemelytris venis plus minus pallid© oehraceis; membrane albido- 
hyalina. Capite rugose \ antennis rostro multo brevioribus, 
articulo seoundo tertio longioro; rostro coxas posticas superante, 
articulo primo basin capitis superante ; guise longitudine capitis 
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4 minore; bucculis guise fere ©quilongis, ontioo altia, retror- 
Bum cito humilioribuB, pone gulam eoncurreritibus; pronoto rude 
et dense punctato, ruga transversa et ruga longitudinali fere 
obsoleta aubimpunctatis, angulis posticis laevigafcis, longitudine 
lutitudine postica f minore, latoribus fere rectis ; gcutello denwo 
et rude punctato fortiter triradiatim rugoso-calloso, ruga longi- 
tudinali laevigata; hem el} tris dense subtilius rugoso-punotulatis, 
Butura davi hisoriatim punctata, margine oostali fere a baai sen- 
aim rotundato et subampliato ; pedibus erasais ; mesosteruo sul- 
cato, postiee marginato ; ventre segment*) quarto postice truncato, 
Begmento quinfco obtuse emarginato longitudme media longitu- 
dinis lateralis parti quart® roquilonga. 
et 2 * Long. 4fc-6, lat. l£-2 m. m. 

Near the “Lake of Fire” on Mauna Loa, Hawaii, at an 
altitude of 4000 feet. 

34. Nysius vulcan , n. ap. 

JS\ prsecodenti (Nysio pteridicato) persimilis, differre videtur pronoto 
remotius punctato, margine cost all dilatato corii paullo ampliore, 
bucculis magis abrupte et minus sen sun rotrorsum humilioribus, 
antennarum articulo secundo tcrtio vix longiore, et pra)cipue 
ventris segmento quarto postice angulariter sinuato haud trun¬ 
cato. 

. Long. 5^, lat. If m. m. 

Mauna Loa, Hawaii. 

Very like Nysius pteridicola (no. 33) in coloration and 
general appearance: but the different form of the fourth ven¬ 
tral segment, as well as the other points noted, will serve to 
separate them. The coloration of the underside differs in a 
few particulars; but having seen one specimen only, I cannot 
be sure whether this will afford a constant character. 

The Hawaiian Islands seem to be veiy rich in specie® of 
Nysius } no less than ten species (all peculiar) having been 
found there; and of these Mr. Blackburn has discovered nine. 
When there is reason to believe that the total number of 
species occurring in the islands is ^comparatively) completely 
known, it will be desirable to give an analytical table of 
them ; in the meantime I have been obliged to describe each 
at some, length, as the species of this genus are often very 
similar in general appearance. 

Nysius must, from its wide distribution, and especially from 
the occurrence of species in many oceanic islands, be a genus 
of great antiquity. 

35. Cymus cahus } n. ap. 

C. niger opacus, tylo apioe, tuberculis antenniferis, collo loboque 
postica pronoii, Bcutollo apicc, ooulis ocellwque, proatothio margi- 
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nibus antico et postico, metastethio margin© postioo necnon aceta- 
bulis rufo-brunneis ; antennis, pedibus hemelytrisque pallid© 
brunneo-flavescentibus; an tennis basi et articulo ultimo, coxis, 
trochanteribus ct temoribus ad basin, clavi commissura, pronoto 
ad marginem posticum, hemelytrorum puncturis et corii angulo 
apioali plus minus pallid© vel saturate brunneis *, abdomine ferru- 
gineo-testaceo, ad basin fusoo, inoisuris pallidioribus, capillis 
sericeis temiissimis vestito; pedibus rostroque brunneo-ocbraoeis, 
illo apio© piceo-brunneo ; membrana albida. Oapite cum oculis 
latiore quam longiore, subtil)ter punctate, jugis subpromi- 
nults et acutiusculis; antennarum articulo prime capitis apicem 
superant©, secundo tortio tortioquo quarto longiore; rostro 
mesosiorni medium attingente, articulo primo medium prosterni 
haud superante; pronoto capillis tenuissimis paroissime vestito, 
sat rudo punctate, anterius rotundato-angustnto et hoc modo collo 
lato instrueto,ad medium leviter constricto et transversim improsso, 
quam margo posticus paullo longiore, margine postico ainuato, 
ruga centrali longitudinali obsolete, marginibus antico posticoque, 
area utrinque lobi anterioris necnon vitta longitudinali ad angu- 
lum poBticum lccvigatis; scutello rude punctato (rugis distinctis 
longitudinali et transvorsa exeeptis); clavo rude punctato; corio 
ad margines interiorem et apicalem serie punctorum instrucfco, 
disco rude punctato, margin© lato costali et area iutima a basi ad 
marginem apicalem extensa lievigatis ; peetore punctato, meso- 
storno obsolete longitudinaliter sulcato; abdomine apicem corii 
long© superante. 

$ . Long. 6, lat. pronoti pOBterioris m. m. 

Very rare, tinder stones on the mountains near Honolulu, 
at an elevation of about 2000 feet. 

Though I have placed this and the following species in the 
genus Cymu8 y they seem to differ from it in some particulars, 
as, for example, in the shorter rostrum, in which point they 
approach the- genus Arphnus of St&l, from which, however, 
the tylus not or scarcely exceeding the bucculee appears to 
exclude them. Consequently I have described the species at 
greater length than 1 would otherwise have done. The genus 
Cymm ) though a small one, is widely distributed, having re¬ 
presentatives in the Palsearctic, Oriental, Nearctic, Neotro- 

g ical, and Australian Regions, and a closely-allied genus in 
le Ethiopian Region. 

It may be noticed that the specimen described above has 
the second and third joints of the right antenna fused into one, 
a not uncommon malformation in the Lygmidse. 

B6. Cymus crimper , n. sp. 

<7. gliseo-flaveecens, capillis crassiusculis pollidis sat ben© vestitus; 
capita, pronoti lobo antico vitta transvorsa lata, scutello basi, 
coni clavique angulis apicalibus necnon corpora subtus atris; 
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antemuB pallid© rufo-bnmneis, articulo ultimo prmcipup ad 
apicem, tuberoulia antenniferis, tylo apioe, scutello, prostethii mar¬ 
gin© antico, acetabulis externo, sternorum abdominisque inoi- 
suris saturatioribus ; rogtro pedibusque brunneo-testaceis, illo ad 
apicem fusco, horura ooxis, trochauteribus et fomoribus ad basin 
fueoo-ferrugineis, fomoribus Bubtus fusco maculatia; metnbrana 
albida. Capitc cum ooulis latiore quam longiore, jugis subpromi- 
uulis et acutiusculis, antennis articulo primo apicem capitis 
superant©, secuudo tertio et tertio quarto longiore; rostro 
coxas autioas vix superant©, articulo primo marginem anticutu 
prostethii paullo superante; pronoto punctato, antorius in colltfm 
subangustato, lateribuB levitor sinuatis, ruga longitudinal! obso- 
leta, disco anterius utrinque, marginibus artgustis antico posti- 
coque ct linea brevi subolovata ad angulos posticos elevatos lam- 
gatis; scutello (ruga longitudinali excepta) punotato; hemely- 
triB rude punctatis, margino costalidilatatoimpunctato; mesoBterno 
distinct© longitudinaliter sulcato ; ubdomine apicem corii long© 
super an to. 

Long. 6, lat. pronoti posterioris 1J m. m. 

Very rare. Under stones ou Haleakala, Maui, at an ele¬ 
vation of 5000 feet. 

Though in stature and general appearance resembling the 
preceding species, this is very distiuct from it. It is rather 
stouter and also broader bellind. 

y Anthocoridffi. 

37. Dilasia (?) denigrate , Buchanan White. 

Dilasia (?) denigrata, Buchanan White, E. M. M. xvi. 146, 11. 

On trees, at an elevation of about 3000 feet, on Mauna 
Kea, Hawaii. 

38. Dilaeia (?) decolor , Buchanan White, 

Dilasia (?) decolor , Buchanan W T hite, E. M. M. xvi. 147. 12. 

On trees in mountain forests near Honolulu* 

39. Lilia dilecta , Buchanan White. 

Lilia dilecta, Buchanan White, E. M. M. xvi, 147.1<J. 

On trees at an altitude of about 5000 feet, on Haleakala, 
Maui. 

The genus Lilia was constituted for the reception of this 
species^ which, with nos. 37 and 38, has been round in the 
Hawaiian Islands only. 

Emesid®. 

Ploiaiuodes, n. g. 

Caput antic© convexiusculum, postice globoao-reflexura. Thorax 
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trapezoid alia, pronoto marginibus rotundatis, disco ante marginem 
posticum tuberculo elevato armato. Hemelytra apioem abdo¬ 
minis paullo superantia, cono clavoque angustiasimis. Pedes 
antioi corporis dimidio vi\ longioros, femonbus ad basin biseriutim 
setuloso-dentatis, trochan tori bus baud dentatis, tarsia triartiou- 
latis. Abdomen elotigato-obovatum, marginibus refiexis. 

Very like Pfoiaria 9 Scop., differing only in the unreflexed 
aide margins and tubereulate hind margin of the pronotum. 

40. Ploiariodes Whilst , Bln., n. Bp. 

P. pallido ochraceo-brunnea, an tennis, pedibus hemelytrisque dilu- 
tioribus, bis fusco-brunnco maculatis, illis fusoo-brunneo annu¬ 
laris ; pedibus subtilisaime pilosis ; antenuis d parco longi- 
pilosia. 

d at 2 . Long. lat. pronoti 1, lat. oorp. postici 1$ m. m. 

Beaten from dead brandies of trees at an elevation of about 
4500 feet, on Mauna Loa, Hawaii. 


BIBLIOGRAPHICAL NOTICES. 

A Treatise on Comparative Embryology. By Eblancis M. Balfouk, 
M.A., F.R.8. Yoi. I. 8vo. London: Macmillan, 1880. 

Among the numerous benefits for which zoologists must own their in¬ 
debtedness to Mr. Darwin, one of the great eat is undoubtedly the impulse 
given, by the enunciation of his theory of the origin of species, to the 
study of tlie embryology of animals. Of course there were embryolo¬ 
gists in pre-Darwinian times, and many of the facts revealed by them 
wore among the most interesting offered for the contemplation of 
naturalists; but the doctrine of the origin of species by desoent 
with modification immediately invested these facts with a now 
interest. There seemed to be at once a confirmation and a key given 
to that reproduction in developmental forms of the higher auimals of 
the characteristics of more lowly organisms, which was long since, if 
somewhat vaguely, recognized. It was only natural to conclude that, 
if the different living types were genetically related, some trace of 
the line of descent ought to be found in the phases which they 
paused through between the first appearance of the embryo and its 
assumption of the adult form; and observation showed that in fact in 
many oases the ontogeny of the individual might fairly be regarded 
as furnishing an abridged sketch of the ancestral development 
or phylogeny of the species. Of course those naturalists who ob¬ 
jected to the doctrine of the genetic evolution of organisms were 
free also to object to the phrases in which such conclusions as these 
are couched j bat at the same time it must be admitted that the 
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phenomena of the geographical distribution of animals and their 
succession in geological time, whatever theory of their production 
we may adopt, are generally in accordance with the result# of a 
theoretical genetic relationship. With the prevalence of such ideas 
a new significance was given to the phases through which animals 
pass in their progress to their perfect form ; and it is hardly to bo 
wondered at that the study of embryology, taken in its broadest 
sense, began to be followed with a zeal and energy of which we had 
no previous conception. The zoological laboratories which have been 
established in several favourable situations ofibred every facility for 
carrying on the most minute and elaborate investigations; individual 
students of course undor such circumstances experienced an increased 
stimulus to exertion; and the result during the last fifteen years has 
been a perfoct deluge of memoirs, of greater or less merit, treating 
of the developmental history of animals. 

Jt is to the sifting and summarizing of this vast mass of material, 
aided by his own investigations, that Mr. Balfour has devoted an 
enormous amount of labour, the outcome of which is the volume 
■whose title stands at the head of the present article, and for which 
all zoologists certainly owe him a deep debt of gratitude. The 
introduction of new ideas in connexion with embryonic development 
has resulted in such a multiplication of technical terms that many 
naturalists who have not made embryology their study must often 
find it difficult to understand the precise nature of the statements 
made and the arguments used in the discussion oven of questions of 
systematic zoology ; and to these Mr. Balfour’s book will be an in¬ 
expressible boon. But this is tho lowest point of view from which 
we can estimate its usefulness. As a philosophical summary of the 
results of embryological investigation it must be quite as highly 
appreciated. 

Mr. Balfour commences with an Introduction, in which, after 
indicating the general purpose and scope of his work, he briefly 
describes tho phenomena of reproduction and its different modes. 
He then proceeds to describe tho nature and development of the 
ovum and spermatozoon, tho maturation of the former and its im¬ 
pregnation, and the subsequent changes produced by segmentation 
&c. up to the period of the formation of the germinal layers, 'the 
general statements are illustrated by references to the pheno¬ 
mena presented by certain groups; and the whole constitute# an 
admirable sketch of the process of ovular development in the animal 
kingdom. 

These chapters are followed by the section which constitutes the 
body of the work, systematic embryology, in which the author, after 
describing the general phenomena resulting in the formation of the 
germinal layers, and the broad differences in the mode in which this 
result is brought about, proceeds to describe seriatim the character¬ 
istics of embryonic development in all the great groups of the animal 
kingdom. Criticism of such work would be out -of place; we oan 
only say that, so far as we can see, all the most recent literature of 
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the subject has been laid under contribution, and the materials thus 
obtained worked up into a connected whole with groat care and 
in the clearest and most intelligible manner. Mr. Balfour has ap¬ 
pended to each section and subsection of his work a bibliography of 
the memoirs cited in it; and as these are cited throughout by con¬ 
secutive numbers, he has reprinted all the separate bibliographies 
in a connected list at the end of the volume. This is exceedingly 
convenient for reference. The book is also freely illustrated with 
woodcuts, most of which are very good, and many of them beauti¬ 
fully executed. 

In this first volume only the Invortebrata are treated of; the 
second, which we hope will not be long in making its appearance, 
will deal with the Vertebrate animals from the same phylogenetic 
point of view which is adopted in the present volume, and will also 
treat of another special department of the general subject, namely 
the evolution of organs. When completed, the book will cortainly 
constitute one of the most important of recent contributions to tho 
literature of zoology; and whether the author’s fear that his attempt 
at a systematic exposition of the facts of embryology may be re¬ 
garded in some quarters as 4< premature * proves to be well founded 
or not, we are quite sure that the gratitude of those to whom his 
book will be a perfect godsend will far outweigh any cavils that 
may be raised against it. 


Memoirs of the Science Department , University of ToJcio, Japan . 
Vol. I. Part 1 . Shell-Mounds of Omori. By Edwakd 8. Morse, 
&e. 4to. 36 pp., with 18 plates. Published by the University, 
Tokio, Japan. Nisshuska Printing-offibe. 2530 (1870). 


The Japaneso have taken up the study of Archaeology with warmth 
and earnestness, A native Archaeological Society flourishes at 
Tokio, the Government interdicts the exportation of the antiqui¬ 
ties of the country ; and it is hoped that the ancient- temples, monu¬ 
ments, gateways, idols, and tombs of Japan will be officially pro¬ 
tected, Both from its many antiquities and the fidelity of its very 
ancient records of civilization and history (for nearly, if not quite, 
two thousand voars), Japan is ominently favourable to the study of 
archeology. The enthusiastic pursuit of science in modern Japan, 
the institution of the University of Tokio, tho advent of many first- 
class teachers of philosophy and scienco, and the cultivation of 
observing and thinking minds among the many willing native 
student*, have given a nigh standing to all those connected with 
this state of progress among our scientific brethren in the North 
pacific. 


The Professor of Zoology at the University of Tokio, Mr. E. 8. 
Morse, had ardently studied prehistoric shell-heaps in Maine and 
Massachusetts, U.8., for several years in company with Profs. Jeffries 
Wyman and F. W. Putnam ; and he was not long in discovering a 
large shell-mound on the Yokohama railway at Omori, about six 
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miles from Tokio. With the ready and sympathetic aid of his 
friends and colleagues, the officials, professors, and students of the 
University, a very extensive) collection of pottery, ornaments, tablets, 
implements (horn, bone, and stone), bones, and shells was made 
and arranged; and with the careful and obliging cooperation of 
Japanese scholars, artists (draughtsmen and lithographers), and 
printers Prof. Morse has been enabled to produce this excellent 
fasciculus. It is neatly printed, profusely illustrated, and published 
altogether in a highly creditable form by the Japanese. The paper 
being of native manufacture, we may note that, from the composi¬ 
tion (by printers unaoquainted with English) to the binding, the 
mechanical production is entirely Japanese. 

Excepting the Japanese “imprimatur” and Japanese titles and 
numerals on the plates (to allow of their being used in a native 
translation of the work), there is nothing but European appearances 
about it. 

The length of the prehistoric shell-deposit exposed by the railway¬ 
cutting is about 89 metres, with a thickness of 4 metros in one 
place. Another exposure occurs about 95 metres off; and culti¬ 
vated fields to the south bear evidence of similar deposits. The 
mound or mounds are nearly half a mile from the shoros of 
Yedo Bay. In some places the sea has receded about six miles in 
this bay. The former contiguity of these and other sholl-mounda 
to river-banks or sea-coasts, and, in the latter case, the frequent 
proofs of the local retreat of the sea, are carefully insisted upon. 

Objects (implements) found at Omori are :—Earthen : cooking- 
vessels, hand-vessels, ornamental jars, ornamental bead, tablets, 
spindle-whorl (?), and disk, shaped from the bottom of broken 
vessel. Stone (lava, slate, Schist, and jasper): hammers, celts, rollers, 
skin-dresser (?), and mortar. Horn ; awls, handle, prongs of doors* 
antlers, and implements of unknown use. Bone : fish-spine needles, 
bird-bone with two lateral holes, cube from deer’s metatarsal, and 
deer’s o$ calcis , probably used as a handle. Miscellaneous : arrow- 
point from boar’s canine, and shells used as paint-cups. 

Objects (implements) found in other kitchen-middinga, but not 
found at Omori: flint or obsidian implements, arrow-heads, spear- 
points, scrapers, skinning-knives, mortars and pestles (?), drilling- 
stones, ornamental stones, stone net-sinkers, pipes, worked shelly 
wampum, stone beads. 

Of bones found at Omori there are remnants of those of man, 
ape (?), monkey, deer, boar, wolf, and dog, also of a large cetacean 
and a large tortoise, and of small mammals, of birds, and of fishes* 
The human bones bear evidence of having been subjected to canni¬ 
balism. A fragment of one platycnemic tibia was discovered at 
Omori; but several were subsequently found in an immense shell- 
mound at Onomura, in the province of Higo, Island of Kiushiu* 
Prehistoric shell-deposits are also known at Ofcaru, on the western 
coast of Yezo, Hakodate; several also within the city limits of 
Tokio. These will be described subsequently ; but, as far as com- 
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parisons have been made of their contents, they appear much to 
resemble those of Omori, and, like it, are of very remote antiquity. 

In one case, however, the removal of part of a canal-bank, made 
230 years ago, exposed a shell-heap composed of species still artani, 
without any ancient pottery ; hence the extinction of the old species 
found in the mounds of Omori and elsewhere, and the changes of 
eoa-level, were certainly before, probably long before, that date. 

The. comparison of the < >mori pottery with that found in other 
parts of the world, and the comparison of the ancient with the 
modern fauna of Omori, are full of interest, and have been worked 
out with the acumen and experience of a well-trained naturalist and 
antiquary. 

The following is the list of Gasteropoda found at Omori:— 

Fusus inconstant Lischke. Potamides, sp. 

Rapa na bezoar, Limit. Lain panic, sp. 

Ilemitusiis tuba, Gin el in. Nation Laimirekiana, Duelos. 

Purpura luteostoma, Chemnitz. Turbo gmnulatus, Grnelrn. 

Eburna japonica, Lischke. Itotclla globosa, Gmehn. 

Nftssa, ftp. 

Of the Lamellibranchs in the old mounds there aro :— 

Area aubereuata, Lischke. Cytherea meretrix, Linnt. 

-inflata, lieeve. "lapes, sp. 

■—- fjrano»a, Limit. Rolen strictus, Gould. 

Dosinia Troscheli f Lischke. Lutraria Nuttali, Conrad. 

S elina chinensirt, Chemnitz. Ostrea denslamellosa, Ltschke. 

ictra vcneriformis, Deshayes. -, sp. 

Mya arenaria, Lxnnt . 

The absence (in the old mounds) of edible species now existing in 
the neighbouring sea shows that, in all probability, a new or modi¬ 
fied fauna has come in since tho period of these kitchen-middings. 
So also the relatively large and luxuriant growth (for the most part) 
of both the shells of mollusks and the bones of mammals found in 
these mounds have reference to long-past time, previous to the 
introduction of stages of degeneracy due to changed conditions 
either of nature or civilization, 


An Introduction to the Study of Fishes . By Albert C. L. G. 

Gunihkb. 8vo. Edinburgh: A. and C. Black, 1880. 

Ownm to the author’s connexion with this journal, we must abstain 
from giving an ordinary notice of the present volume. We think it 
due to our readers, however, to call their attention to its appearance, 
and to indicate its nature in very general terms. 

Dr. Giinther’s work is founded on the notes and other materials 
got together by him for the preparation of the article “ Ichthyology ” 
in the new edition of the * Encyclopedia Britannica/ and may there¬ 
fore be regarded to some extent as an expansion of that article. He 
commences with a history of ichthyological research, which is followed 
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by a general description of the structure of fishes and its modifica¬ 
tions in the various groups, leading up to a notice of the reproductive 
phenomena presented by animals of this class, and their growth and 
variation during development. Other chapters are devoted to the 
distribution of fishes in time and spaco, the latter subject treated at 
very considerable length, and the whole winding up with a notice of 
those doep-soa fishes our knowledge of which is mainly due to the 
dredging-operations of the last few years. The remainder of the 
volume (more than half) is devoted to systematic ichthyology, and 
gives the characters of the orders and families and of the principal 
genera, with notes on the more important points in their natural 
history. The volume is vory freely illustrated. 


MISCELLANEOUS. 

On a new Species of Papilio from South India, with Remarks 
on the Species allied thereto . By J. Wood-Mason. 

In December lost the Indian Museum received from Mr. F. W, 
Bourdillon, of Trovandrum, a small collection of diurnal Lepido- 
ptera, amongst which was a muoh-worn and tattered example of a 
female insect, evidently‘closely allied to the North-Indian P Castor 
and to the Burmese P Mahadeva , with the same sex of the latter 
of which it turned out on examination to agree in having the discal 
markings of the hind wing confined to the median region of the 
organ, where they form a transverse hand of lanceolate spot*, 
instead of being diffused over the whole disk and extending into the 
cell, as in the former. 

About a month ago a few species of butterflies were received 
from Mr. G. H. Kearney, of the Berkodeo Coffee-Estate, Koppa 
Anche, Mysore ; and amongst them is a fine specimen of the mate, 
which proves that the species is, as the above-mentioned female 
specimen had already indicated, more nearly related to P. Mahadeva 
than to P, Castor , and enables me to describe it. 

Papilio Dravidamm *, n. sp. 

Allied to P Castor and to P. Mahadeva t, hut more closely so to 
the latter, with which it agrees in the form of the wings in both 
sexes. 

Sexes alike, having not only the same form of wings, but also the 
same general type of coloration as the female of the two described 
species, the made differing from the female only in the darker and 
richer tints of its upper surface. 

d' Upperside rich fuscous, of a much lighter shade than in 

* Provides - arum j from Dravidu m common name of South-Indian 
peoples. 

t Moore, P.Z. S. 1878, p. 840, pi. li. fig, 1. 
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P. Castor or even than in P. Mahadeva, and more densely powdered 
with fulvous scales than in either. Anterior wing with the basal 
area of a richer and darkor shade of brown than the rest of the 
organ; with four distinct longitudinal lines of fulvous scales in the 
cell, at the extremity of which is a minute but distinct cream- 
coloured speck; with the outer portion beyond the cell very densely 
covered with fulvous scales between the veins; with a marginal 
row of ochraceous white spots placed at the incisures; and with a 
submarginal series of nine conical or sublanceolate ochraoeous ones, 
each series decreasing at either end and paling towards the costal 
margin. Posterior wing with the anterior third of its surface devoid 
of fulvous scales; with the incisures of the outer margin very nar¬ 
rowly edged with ochraceous white; with a submarginal series of 
seven strongly and angularly-curved lunules or arrow-shaped spots, 
the four posterior of which are oohraceoua white, and the three 
apical ones cream-coloured ; and with a diseal band of seven exter- 
nally-dentate lanceolate cream-coloured spots, all irroratod with 
fuscous scales except the anterior two ; with the cell and the parts 
of the wing-membrane external and internal to it tolerably thickly 
sprinkled with fulvous scales. The wing-membrane, being in both 
wings devoid of fulvous scales in the intervals between the submar¬ 
ginal and incisural markings, presents the appoarance of having a 
submarginal row of dark blotches. Underside less richly and deeply 
coloured, with the markings, especially the spot at the end of the 
cell, all slightly larger and white, with the exception of the diseal 
series of the hind wing, which are tinged with cream-colour at their 
inner points ; and with the fulvous scales similarly though not quite 
so thickly distributed over the fore wing, but evenly sprinkled over 
the whole of the hind wing. Body lighter-coloured than in P. 
Castor , but marked in identically the same manner. 

Length of fore wing 2-2 inches, whonco expanse =»4*5 inches. 

ffab. Koppa Anche, Kadur district, Mysore, South India, at 
about 2500 feet elevation. Obtained by Mr. G. H. Kearney. 

2. Marked above and below, spot for spot, as in the male, but 
lighter and less richly coloured, with the spot at the end of oell 
larger and apparently more distinctly risible on the uppemde, and 
with all the markings (except the submarginal series of tho under¬ 
side of the hind wing, which are white) straw-coloured. 

Length of fore wing 2’3 inches, whence expanse 4*7 inches. 

Hah. Trivandrum. Obtained by Mr. F, W. Bourdillon. 

In the male of P. Dravidarum there are visible upon the upper 
surface of the fore wing a spot at the end of the cell, a submarginal 
tow of conical or sublanceolate spots, and a marginal row of inci- 
sural spots; and upon that of the hind wing a discal row of lanceo¬ 
late spots, a submarginal series of lunules, and incisural spots as in 
the fore wing. 

In the male of the darker-coloured P Mahadeva the inoisural 


mots of the fore wing alone remain ; but the hind wing retains its 
three series of spots, which, however, are all smaller and apparently 
less clouded with dark scales than in the preceding species. 


Ann . & Mag. N. Hist Ser. 5. Vol vii. 5 
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In the fuscous-black male of P. Castor the fore wing may be said 
to be uniform black, the incisural spots, which alone remain, being 
so reduced in size as to be baroly visible, being, in fact, mere specks 
confined to the fringe *, the hind wing has lost all but the incisural 
specks (which are similarly confined to the fringe) and the first three 
or four spots of the discal series, which together form a large and 
conspicuous cream-coloured blotch divided by the veins. P. Castor 
may, in fact, be described as a rich dead-black inseot with a con¬ 
spicuous cream-coloured blotch near the outer angle of each hind 
wing. 

In P. Castor , then, the sexes are, as regards colour and markings, 
as strongly differentiated from one another as in any species with 
which I am acquainted; they also differ to some extent in form, 
the male having the fore wing narrower, with the external margin 
obviously emargiuate, and the hind wing also narrower and pro¬ 
duced, with the same margin more deeply incised and lobed than in 
the female, both pairs of whose wings in form more or less closely * 
resemble those of both sexes in the other two species. 

In P. Mahacleva the sexes are also tolerably well, though not so 
conspicuously, differentiated in point of colour and markings as in 
P. Castor , but not at all in form, the wings being of the same shape 
in both sexes. 

In P. Dravidarum the sexes agree perfectly both in form of wings 
and markings, differing very slightly in colour only; so that but 
little sexual differentiation has here token place. 

The female of P. Dravidarum is scarcely distinguishable, as far as 
one can tell from a description aloue, from that of P. Mahadeva, the 
only differences that I can make out being that in the latter “ the 
fore wings have very small and less distinct submarginal white 
spots, and no spot at the end of the cellFrom that of P. Castor, how¬ 
ever, it is readily distinguished by having, as I have already pointed 
out, the discal markings of the hind wing in the form of a transverse 
bond of short lanoeolate spots. 

At the meeting of the linneau Society of London held on the 
18th March last, a paper by Prof. Westwood on a supposed poly¬ 
morphic butterfly from India was read. In this memoir the follow¬ 
ing conclusions are said (rids abstract in 4 Nature/ voL xxi. p. 581, 
April 1st, 1880) to have been arrived at by the author:—^‘(1) 
That Papilio Castor is the male of a species whose females have not 
yet been discovered; (2) that the typioal P. Pollux are females, of 
which the males (with rounded hind wings having a diffused row of 
markings) have yet to be discovered; and (3) that the coloured figures 
given by the author represent the two sexes of a dimorphic form of 
the species.” 

With regard to the last of these conclusions l cannot speak, be¬ 
cause neither the paintings nor the specimens in question are acces- 

* The females present an inconspicuous dimorphism, some having 
retained the primordial form of hind wing, while others have the outer 
margin of this wing toothed as in the male (vide infrd). 
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rible to me; but, having spoken above as if the opposite sex of P. 
Castor were perfectly well known to naturalists, while, according 
to Prof, Westwood, it is still undiscovered, I ought perhaps to say a 
few words about the material on which my remarks are based. 

Papilio Castor is restricted in its distribution to the slopes and 
valleys of the hill-ranges of North-Eastern India and to the parts 
of the plains in immediate contiguity to them, its place being 
taken elsewhere, as in Southern India, by the new species described 
in the preceding pages, and in Burmah by P. Mahadeva. The 
Indian Museum possesses specimens from the southern slopes of the 
Khasi hills (Bilhet), from the Bikkim hills (Darjiling), Cherra Punji 
in the Khasi hills, and the Naga hills; and three males were taken 
by Lieut.-Colonel Godwin-Auaten during the Dafla expedition ; in 
these last, in a large male from Cherra Punji, and in two specimens 
of the same sex from the Naga hills, the upper surface is dark brown, 
of a much lighter tint than in nine males recently received from 
Bikkim (two) and Bilhet (seven), which are all brown-black of so 
dark a shade as to appear quite black except when a strong light 
falls upon them, when their colour appears brownish; in fact the 
brown of the former is to that of the latter Beries of specimens what 
dark green is to the colour known as “ invisible green.” In the 
large Cherra-Punji specimen the short tooth, or rudimentary tail, 
into which the third branch of the median vein of the hind wing is 
Usually produced, does not extend beyond the line of the other lobes 
of the outer margin; and one of the three dwarfed winter speci¬ 
mens ♦ captured by Colonel Austen approaches it in this respect; 
moreover one of the Bilhet specimens has this tooth smaller in one 
wing than in the other ; so that this, like secondary' sexual charac¬ 
ters in general, is subject to variation. It is possibly to difference 
of station, but probably to long exposure to the vicissitudes of the 
Calcutta climate, and to the application of benzine and other noxi¬ 
ous substances to which they were subjected before I took over the 
charge of the collection of Lepidoptera, that these brown specimens 
owe their lighter coloration. However this may he, it may confi¬ 
dently be asserted that it would be impossible for the most invete¬ 
rate species-maker to discover any character by which to separate 
them as a distinct' species or race from the fresh and consequently 
dark Sikkim and Bilhet specimens. So much for the males. 

Of the nine females in the oolloction referred by me to P Castor, 
seven, being perfect, can readily be dividod into two sets, according 
to the form of the outer margin of the hind wing:—three (one from 
Assam, one from Cherra Punji t, and a large one from Bilhet) 

• The insect figured by Westwood (Arcana Entom. vol. ii. pi. 80. 
fig. 3) seems to have been a similarly dwarfed and faded individual. 

t There is another specimen front Cherra Punji (the largest of all in 
the collection), with the outer margins of its hind wings so ragged that it 
is impossible to be quite sure to which form it belongs, though, from its 
dose agreement in other respects with Westwood's figure in the i Arcana^ 
as well as with the other insect from the same locality, I should say it 
is a typical P, Pollux. 



68 


Miscellaneous, 


♦ 

having the third branch of the median vein not produced, and the 
outer margin of the wing consequently “ rounder,” being in fact 
typical P, Pollux/; and four (two from Silhet* and two from 
Sikkim +) having that voinlet produced into a small tooth, a* in the 
male. I consider that these two different forms aro both females 
of P. Castor, and that the slight differences they present are ex¬ 
plained on the supposition, warranted by numerous analogous facts 
in nature, that the secondary sexual characters acquired by the 
male have been partially transmitted to some females, but not to 
others ( P . Pollux), which have retained the primordial rounded 
form of wing. 

The fact that the discoidol markings of the hind wing in tho two 
Silhet females with toothed wings are lighter and more distinctly 
cream-coloured than in any of the females with rounded wings, 
that the malformed specimen from the same locality (which cer¬ 
tainly belongs to the form with toothed hind wings) has these 
markings in tho fourth, fifth, and sixth interspaces (those, that is 
to say, corresponding to the ones forming the principal part of the 
blotch in tho maio) of almost as rich and pure a colour as in that 
sex, and that one of the two former has the spot at the end of the 
oell and tho submarginal markings of both fore wings obsolete and 
is thus still further approximated to tho male, do certainly seem to 
me to tell rather for than against the above supposition. 

Tho Helenas group of Papilios, to which Pajnlio Castor and its 
allies unquestionably belong, taken as a whole, presents us with a 
remarkable series of gradations in the amount of difference between 
the sexes, comprising, as it does:—one species (P. Drwidarwn) in 
which the sexes closely resemblo one another in the form of the 
wings and iu colour and markings, and there is only an incipient 

♦ There is a third specimen from Silhet in the collection, taken at the 
same time and place as the other two; but it unfortunately has ike hind 
wings symmetrically malformed at their outer margins, the third lobule 
on each side being short and angulated, and the fourth being somewhat 
longer than usual and also angulftted. This malformation is Interesting 
as showing in the same specimen tho instability of this character, the 
strong tendency to the assumption of the male form of wing exhibited in 
the lengthening of the lobule next hi order, and the unmistakable u re* 
version to the rounded form of wing in the suppression of the rudi¬ 
mentary tail. 

It should be mentioned that a gynandromornhous example of the form 
of female described by Prof. Weitwood as P. Pollux has been figured 
and described as P. Castor by 0. Hamper in Wien, entom. Monatachr, 
1803, Band vii. p. 281, Taf 19, In this specimen both the wings of the 
left side are truly female; but on the opposite aide the posterior portion 
of the fore wing from the first discoidal veinlet to thelnner margin on 
the upperside only, and the anterior portion of the hind wing from the 
costal margin to the second branch of the subcostal on both sides, ex¬ 
hibit the masculine livory. not unmingled with female characters {oonf, 
Westwood in Thes. Ent. Oxon. p. 187). 

t The two Sikkim specimens have the tooth less developed and the 
discal markings of the nind wings exactly tike those of the other form 
(P. PoUux\ * 
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sexual differentiation; another (P. Mahadeva) in which, while 
agreeing in structure, they differ to a considerable extent in mark¬ 
ings and colour, and the secondary sexual characters of the male 
are much more pronounced; another (P. Castor) in which they 
differ from one another to such a remarkable extent, that no 
less an authority than Prof. Westwood originally described them 
under different names, and still maintains their distinctness, and 
Mr. Wallace* placed them in different groups of the genus—tho 
male having acquired the most pronounced secondary sexual cha¬ 
racters (including rudimentary tails), which have been partially 
transmitted to some females but not to others, and the two forms 
of female having retained, one of them the form of wings, and both 
the general stylo of colouring, characteristic of both sexes in tho 
first-named species; and, finally, others (P. Helena *, P. Chaon , &c.) 
in which the male has perfectly transmitted to the opposite box all 
the secondary sexual characters (including the long tails) that ho 
had acquired, the female only differing from him in such trifling 
points as the lighter coloration of the outer half of both wings and 
the dingier shade of the upper surface generally. 

From these and other facts, we are, I think, entitled to infer the 
probuble descent of oil the members of this group from an ancestor 
with tailless, rounded wings in both sexes, closely resembling P. 
Dravlclarum , but with diffused diseal markings in tho hind wings, 
and probably also in tho fore wings—the conspicuous wing-blotches 
of P. Helenas , P. Castor , &e. having apparently resulted from the 
concentration, so to speak, of such diffusod colouring in the direction 
of tho breadth of the wing, just as have the discal bauds of short 
spots in P. Dravidarum and P. Mahadeva from a similar process of 
modification in tho opposite direction. 

If his conclusions are correctly reported, Prof. Westwood’s draw¬ 
ings must represent a species different from cither of those alluded 
to herein * and 1 look forward with much interest to the uppearanoe 
of his paper.— Proc. As. Soc. Beng . 1880, No. 8. 


On a highly organized Reptile from the Permian Formation . 

Jdy M. A. Gaudrx. 

M. Roche, director of the Ironworks of Igornny, to whom we are 
already indebted for several dieooveries of ourious fossils, has just 
found, in the Permian, a now genus of reptile, which he has pre¬ 
sented to the Museum of Paris. The Igornay animal is the most 
perfect of those which have hitherto been met with in the Pri¬ 
mary formations of France. I propose to name it Stereorackis 
dominant. 

In Stereorackis the vertebra present a striking contrast to those 
of the reptiles of tho same deposits. While in Actinodon and 

* I» his well-known memoir “ On the Phenomena of Variation and 
Geographical Distribution as illustrated bv the Fapilionidn of the 
Malayan Region,” in Trans. Linn. Soc. Loud, vol, xxv. pp. 38,84. 
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Euchyroecturue the centra are composed of a median part, or hypo- 
oentrum, and two pleurocentra not soldered together, in Stereorachii 
the centra are in a single piece, which adheres to the neural arch; 
the vertebral column has therefore acquired much more solidity, 
which has led me to invent the name Stereometric, It must, how¬ 
ever, be noted that the centra of the vertebrae were still extremely 
hollow; their anterior and posterior faces were so concave that they 
formed two cones united end to end; I would not even assert that 
there was not a perforation establishing the continuity of the 
notochord. This is a condition analogous to that of many 
fishes. 

The new genus found by M, Roche presented another mark of 
superiority over the Reptiles that lived with it. Its humerus had a 
ncuro-arterial canal in its distal part, I had already called atten¬ 
tion, in Euchyrotaurus, to the rudiments of the arch indicating a 
tendency to the formation of this canal; in Stereorachie the forma¬ 
tion was completed. When we find that, besides the neuro-arterial 
canal, the humerus had its epitrochlea and its epicondyle widened 
as in those animals in which the supinator and pronator muscles, 
or the extensor and flexor muscles, are greatly developed, we are led 
to think that the old quadruped of Igomay had arms more perfec- 
tionated than those of existing reptiles. 

Stereorachii must have been a carnivorous animal of considerable 
size; one of its mandibles, although a little broken, measures 18 
centims. The upper and lower jaws are armed with conical teeth, 
deeply immersed in the sockets; their section is nearly circular ; 
they are smooth externally, with a radiate structure in the interior; 
the front ones are stronger than the rest; an inferior tooth has a 
crown 32 millims. high ; a superior tooth, the point of which un¬ 
fortunately is broken, must, have been at least 40 millims. There 
is an entostemum which recalls that of the Labvrinthodonts; it is 
very broad in its anterior third, and narrowed behind ; its length 
is 15 centims. Beside it there is a large nearly quadrilateral bony 
plate, 14 centims. long and 5 centims. broad; I suppose this to l>e 
the homologue of the ooracoid and scapula. There is also a curved 
bono which I believe to be the homologue of the great bone in fishes 
regarded by Mr. Kitchen Parker as a clavicle (epistemum of the 
Ganocephalous reptiles). I must also notice long arched ribs, 
formed of two pieces united end to end; a large ooprolite; bones of 
the head with a rugose surface; and hard, brilliant, very fine, long* 
aoiculate scaled, as in Archegosaurue and Actinodon. 

In some respects Stereorachii shows affinities with the Gono- 
cephala and Labyrinthodonts. In other respects it shows tenden¬ 
cies towards certain genera of the Permian of Russia and the tria* 
of South Africa, upon which Prof. Richard Owen has made admi¬ 
rable investigations, and for whioh he has proposed the name of 
Theriodonts. Perhaps it still more nearly approaches some North- 
American animals,, such as Empedoclee , CUpeydrops, and Dimetro- 
don, ranged by Prof. Cope in his group of Pelyooeauria; but at 
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present I know no genus with which it could be identified. It is 
a curious thing to find such numerous and varied reptiles in the 
Primary formations, which for a long time seemed to palaeontolo¬ 
gists to be almost destitute of them. The discovery in the Permian 
of a highly organized reptile like Stereorachi *, or those lately 
indicated in North America by Prof. Cope, loads us to expect others; 
these animals are so far from the initial state of reptiles to lead us 
to suppose that before them there wore many generations of ances¬ 
tors, and that some day, no doubt, we shall meet with their remains 
even in the Devonian .—Comptes Rendus, Oct. 18, 1880, p. 669. 


A new Genus of Rodents from Algeria ♦ 

M. Ferdinand Latasfce has recently described a remarkable Rodent, 
which he obtained in the Algerian Sahara, os the type of a new 
genus of Murid©, which he names Pachyuromyn . It belongs to the 
subfamily Gerbillin©; and its most striking external character is its 
tail, which is short, claviform, greatly swollen, and apparently 
naked, its minute annotations and fine white hairs not concealing 
the rosy tint of the skin in tho living animal. BtiU more remarkable 
is the structure of its skull, in which the auditory bull© are so 
greatly developed behind that they are only separated by a groove, 
about 5 milliraa. in depth, at the bottom of which lies the foramen 
magnum. Mr. Alston informs M. Lataste that such a development 
of the bullffe, both in their tympanic and more especially in their 
mastoid portions, is not met with in any genus of Murid© with which 
he is acquainted, and that a parallel can only be found in the Geo- 
myidm, in the North-American genus Dipodomye. 

Pachywromys Daprasi , of which M. Lataste possesses several 
living specimens, is a small animal, measuring about 100 millims. 
in length of head and body, and 40 millims. in that of the tail; 
the upper parts are fawn-colour, the lower pure white. Its dis¬ 
coverer promises a more detailed description, with figures of the 
animal and its skull and observations on its habits*—* La Natura - 
lisu; ii. pp. 313-315 (Nov. 15, 1880). 


Researches on the Comparative Anatomy of the Nervous System in 
the different Orders of the Class of Insects . By M. E. Bkajtbt. 

In 1879 I had the honour of bringing before the Aoademy my 
investigations upon the nervous system of insect#. The present 
note contains the principal results of my comparative researches 
upon the nervous system in the different orders of the class Inseota. 
f The nervous system of the Coleoptera has been studied in a great 
many representatives of various families by M. E. Blanchard t. 
This naturalist is the only one who has studied it as a whole; and 

* Comptes Rendus, tome lxxxix, pp. 475-477. 
f Ann, Sci. Nat. 8 e «4r. tome v. (lo46). 
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his profound investigations enriched science with most important 
facts, now well known in the scientific world. My investigations 
upon the nervous system of the Coleoptera were raado upon 235 
species in the perfect state, and upon 30 species in the state of larvae. 
The following are the conclusions:—1. Some Coleoptera (Rhizo- 
trogus sohtitiaUs) have the suboosopliageal ganglion confounded with 
the thoracic ganglion. The cerebroid ganglia always have convolu¬ 
tions. 2. There are from one to three thoracic ganglia; if there 
are two or three, it is only the last that is composite. 3. The 
number of abdominal ganglia is very variable, from one to 
eight; sometimes there are no separate abdominal ganglia, but 
they are confounded with the thoracic part ((Jurculionid®, La- 
mellicornia); sometimes the males have more separate ganglia 
than the females of tho same species (in Dirty opter us sanguineus the 
male has eight and tho female seven). 

My principal results on tho nervous system of the Hymmoptcra 
were published in 1875 *. 

Tho nervous system of the Lepidoptera had been very little 
studiedf. I have examined it in 118 adult species, and in 48 species 
in the caterpillar state. 1, All Lepidoptera have two cephalic 
ganglia ; the supracesophageal ganglion is furnished with convolu¬ 
tions. 2. In most canes there are two distinct thoracic ganglionic 
masses (Rhopaloeera, Crepuscularia, and most of the other groups); 
the first is simple, while the second is composite. Borne have their 
thoracic ganglia sometimes very close together ( Cossus * ligniperda , 
Pygma bmwphala), sometimes distant (Zygiena, tiettia, Heprnus) ; 
an intermediate form also occurs ( Orgyia , Notodonta> &c.), which 
possesses two thoracic ganglia, the second having a strongly-marked 
constriction. 3. There are always four abdominal ganglia ; lhpi~ 
alus humuli alone presents five. 

The nervous system of the IHptera was studied in several families 
by M. Leon Bufour + ; but in most cases his descriptions are incor*- 
reot. My investigations on the nervous system of the Biptera were 
made upon sixty-five adult species and twenty-nine species of larva? §. 
1. The Biptera have always two cephalic ganglia, well separated 
from each oilier by short commissures; and tho eupraoesophageal 
ganglion always has convolutions. 2. There is sometimes a single 
thoracic ganglion (Musoid©, Conopsidae, Byrphidae, Btratiomydse), 
sometimes two (Therevid®, Bolichopodid®, Xylophagid®, Bibio- 
nidso); somo have three thoracic ganglia (Fungicol®, Culiciformia, 
Pulicida). When there are two thoracic ganglia, both are compo- 

# Comptes Rendus, tome lxxxiii, pp. 612-014, 
t M. Ji6on Bufour is the only naturalist who has investigated repre* 
sentatives of the different families (Comptes Rendus, tome xxxiv.), * 
1 1 Recherches anatoraiques et physiofogiquea sur les Dipt&res/ 

5 The principal results of my researches upon the nervous system of 
the Biptera were read in October 1877 before the Russian Entomological 
Society. 
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site; if there are three, it is the last alone that is composite. 
3. The number of abdominal ganglia varies from one to eight; and 
the Muscidce Calypterao have no separated abdominal ganglia, these 
being confounded with the central nervous part in the thorax. 
Somotimes the number of abdominal ganglia varies in the same 
species, according to the sex : according to Landoia, Pule,x canis has 
eight and seven; according to my own researches this is the case 
also in P. felts and P. irritant . i have also found that in the male 
Leptis the last ganglion has a constriction, whilst in the female it is 
compact. 4. The Dipt era have a frontal ganglion and two pairs of 
small pharyngeal ganglia ; but they have not the abdominal part of 
the sympathetic system distinct. 

The nervous system of the Hemiptera has been very little investi¬ 
gated, and comparative studies arc wanting. My researches on the 
nervous system of the Hemiptera extend to Beventy species. 

1. 8ome Hemiptera have no separate suboosophagoal ganglion, the 
latter being amalgamated with the medullary part of the thorax. 

2. In some ( Pseudojhanus) it is separate, and placed, not in tho 
head, but in the thorax. The convolutions of the cerebroid lobes are 
never wanting. 3, In some Hemiptera which have two ganglia in 
the thorax, the first results from tho fusion of the lirst thoracio gan¬ 
glion with the subopsopliageal ganglion. 4. Tho number of thoracic 
ganglia varies from one to three : thus Hydrometra , Acanthia , and 
Nepa havo one; two occur in PentaUmta , Lygams, &o.; there are 
three thoracic ganglia in Pedicidus, but, having no commissures, 
they are in contact. Notoneeta presents an intermediate form, 
having only a single true thoracic ganglion, which, however, pos¬ 
sesses a very Btrongly-marked constriction. 5. The Hemiptera 
never have separated abdominal ganglia, they being amalgamated 
with the thoracic part of the nervous system .—Oomptes Rendu*, 
December 6,1880, pp. 935-937. 


Habit* of a Fish of the Family Bilurid© (Callichthys fosoiatus, Cat/.). 

By M. Cxrbonwier. 

1 have in my possession several individuals of tho species called 
Callichthys fasciatus , Cuv., coming from the river Plate. This 
species is characterized by two barbels at each angle of the upper 
lip, two rows of broad aud strong scaly plates, which cover the Hanks 
and intercept the lateral line, and two dorsal fins, of which the 
second (adipose) is furnished like the first with am osseous ray. 
These fishes, as I have ascertained, oome frequently to take in a 
provision of air at tho surfaoe of the water; but their most inter¬ 
esting peculiarity consists in their mode of copulation and repro¬ 
duction* * 

At the moment of fecundation the female brings together her 
ventral fins, after the fashion of two open fans united by their 
edges, and thus forms a sort of cul-de-sac, at the bottom of which 
Ann. & Mag . N. Hist . Ser. 5. V6L vii. 6 
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tlie aperture of the ovaries opens. The fecundating elements of the 
male ore imprisoned in this sort of membranous sac ; and when, a 
few moments afterwards, the eggs arrive in the same place, they 
will find themselves bathed in u liquid very rich in spermato- 
zoids. 

Each laying consists of five or six eggs, which the female retains 
for a few minutes in the pouch abovo described ; then she quits the 
bottom to go in search of a favourable spot for their evolution. Her 
choice leads her iti preference to a well-illuminated part, such as 
the glass wall of the aquarium, or a stone that emerges from the 
water; with her mouth she cleans a place situated at least 10~i5 
centims. below the level of the water, then, applying her abdomen 
to this place, she opens her sac and attaches the eggs, which adhere 
by means of the viscosity with which the) are endued. 

All the eggs being deposited, contact with the male reeoinmencos ; 
and the ovipositions thuH follow one another forty or fifty times in 
the course of the day. 1 estimate the total number of eggs emitted 
at about two hundred and fifty*. 

At the moment of deposition the eggs, arranged in groups of 
from three to five, are of a milky white, and but slightly transpa¬ 
rent ; they afterwards become yellowish, and at the moment of ex¬ 
clusion, i. c. from the eighth to the tenth day of incubation, they 
become blackish; this coloration is duo to the pigment spots which 
cover the body of the embno. 

At the moment of its birth the embryo is globular. At first one 
can only distinguish the four barbels; the umbilical vesicle, which 
is semitransparent, is not very voluminous; tin* embryo holds itself 
in the normal position, and not lying upon its side, like most embryos 
of other fishes. Speedily the tail and the other fibs appear. These 
latter developments last on the average three days, (luring which 
time theso fishes lead an independent and isolated life. When this 
period is past, i. e. from twelve to thirteen days after deposition, all 
those young fishes collect together and move about the bottom of the 
aquarium. 

The growth of this tish is not very rapid; it does not become 
adult until two yoars after its birth. 

An interesting fact is the change of the period of reproduction 
presented by our Callichthyn. At La Plata it is in the months of 
October and November that it breeds. After arriving in Europe 
it passed a year without producing young. In 1878 oviposition 
took placo in August and {September. The produce of this genera¬ 
tion oviposited v this year in the month of June. Evidently there 
has been an adaptation to our climate, the temperatures of which 
are tho reverse of those of South America .—Coniptes ltmdus> Dec. 6, 
1880, p. 940. 

* The layings observed by me always commenced between 0 and 10 
o’clock a.m., and terminated about 2 p.m. 
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On a new Form of Vesicular Worm with Exogenous Budding. 

By M. A. Villot. 

The curious larva of a Twniid, which I now propose to make known 
undor the name of Vrocgstis prolifera* , is, like the Htaphylocystest, « 
parasite of Olomcris fimbatus ; but it presents the peculiarity that it 
lives in the samo host in various degroos of development—namely, in 
the vesicular stale properly so called, free iu the visceral cavity, and 
in the state of scolex, encysted in the adipose body. 

(Jrocystis proliferu, in the vesicular state properly so called, pre¬ 
sents for our consideration three very distinct parts--a head, a body, 
and a caudal vesicle. These three parts, which are in perfect con¬ 
tinuity of tissue, aro in vagina ted one within the other, the head in 
the body, and the body in the caudal vesicle. 

The head is oval, more or Icbk inflated laterally, truncate in front, 
and narrowed behind. It hears four sucking-disks and a very long 
rostollum. The latter deserves to be described in detail. It is 
invnginated in the head by its posterior extremity, and upon itself 
by its anterior extremity. From this it results that the head of the 
worm terminates by a sort of funnel of invagination, having perfectly 
the aspect of a frontal sucking-cup. The inner wall of this infun¬ 
dibulum presents numerous tiansverse folds, formed by the contrac¬ 
tion of the elastic fibres of which it consists, and is armed with a 
circlet of hooks so small that it is impossible to count them. These 
hooks are packed very closely together ; and to distinguish them it is 
necessary to employ a magnifying-power of (>00-900 diameters ; with 
lower powers wc only see a chitinous ring of a brilliant yellow colour. 

The body (rmptaculum capitis) is united by the neck to the pos¬ 
terior part of the head. It is formed by a very delicate membrane, 
so closely pressed against the inner wall of the caudal vesicle that it 
is difficult to distinguish it therefrom. Wo only remark beneath 
the nock a sort of pad, formed of embryonic cells, liko the piren- 
chyma of the head. The peduncle which unites the body to the 
caudal vesicle can only bo detected with difficulty, in consequence 
of the transparency and contractility of the tissues and the narrow¬ 
ness of the orifice of invagination. 

The caudal vesicle is oval, slightly acuminate in front, obtuse 
posteriorly. It is formed, as usual, of anatomical elements of two 
kinds—an outer layer of interlaced elastic fibres, and an inner layer of 
connective tissue. Its contractility, which is very marked, enables 
the animal to move in all directions. Tho scolex occupies only tw*o 
thirds of its cavity ; and there is in the posterior region a very con¬ 
siderable vacancy. 

The dimensions of the different parts of the worm are as follows: - 
hooks 0*001 millim.; diameter of tho trunk inthe in vagin a ted state 
0*03; diameter of tho sucking-disks 0*02; length of the scolex in 
the invaginated state 0*07; length of the caudal vosiclo 0*09; breadth 

* Incorrectly called Urocyebis prolifer by M. Villot. 
t See ' Annals,’ sor. 5, vol. i. p. 
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of the caudal vesicle 0*00. From these measurements one may judge 
of the minuteness of our parasite, and the difficulties presented bjr its 
study. Its bulk does not exceed that of an Infusorian; and it is 
evident that it would escape the researches of any observer who 
does not avail himself of the lens and the microscope. 

As indicated by its name, Urocystis pro! if era is essentially charac¬ 
terized by its modo of multiplication. Its buds are successively 
developed, and become detached as soon as they have arrived at 
maturity. Thus its colonies are usually composed only of two indi¬ 
viduals placed one behind the other—a completely-developed vesicle 
in front, and a bud in the form of a caudal appendage. Tho bud is 
represented at first only by a small spherical vesicle containing 
cellular elements in course of proliferation. It is sessile, and in 
continuity of tissue by its anterior extremity with the individual 
that preceded it (perfect vesicle or bud); but during development 
it acquires an oral form, aud tends gradually to become isolated. 
At the moment when tho first traces of the scolex make their ap¬ 
pearance the two individuals are no longer united to each other 
except by a thin cord. When it becomes detached, the vesicular 
bud has acquired its full development, and contains a perfectly- 
formed scolex. The latter speedily freos itself from its caudal 
vesicle to go and encyst itself in the adipose body of its host; but 
tbe scolex, while abandoning its caudal vesicle, remains encysted in 
its receptaculum capitis and does not evaginate its trunk. The 
escape of the scolox may be effected cither by degenerescenoe of the 
caudal reside or by rupture of the pedicle which attaches the scolex 
to tho vesicle. The latter mode, which 1 have frequently observed, 
appears to me the more natural. 

The scolex, in becoming encysted in tho adipose body of its host, 
does not undergo any great modification. There is nothing more 
than a change of external form and a thickening of the integuments. 
It becomes spherical; and the embryonic elements which constitute 
the wall of the receptaculum capitis pass to the state of elastic fibres, 
to replace the caudal vesicle as a protective organ. 

No doubt, independently of its habitat, Urocystis prolifera has 
many relations to Staphylocmtis ; but it differs from the latter 
by important oharacters which fully justify the establishment of a 
genus. In Staphylocystis the individufids which constitute the colony 
are developed simultaneously, and do not separate from each other 
at maturity. The scolex does not issue from the caudal vesicle, 
and has not its trunk invaginated upon itself. 

The other states of this new form of worm are unknown to me, 
and probably have not yet been described; but we know now that 
the scolex which must figure at the head of the strobile possesses a 
long trunk and a simple circlet of very small hooks. As to the 
definitive host, whether mammal or bird, it oertainly belongs to 
the Alpine fauna. The Qlomeris which furnished me with Urocystis 
prolifera was captured in the woods of the Grande-Chartreuse,— 
Compte* Rendus, December 6, 1880, p. 938. 
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IX ,—History and Classification of the known Species of 
Spongilla. By H. J. Carter, F.R.S. <xc. 

[Plate® V. A VI.] 

The freshwater sponge has been known from a very early 
period, although perhaps only first publicly noticed in 1696, 
fey Leonard Pmkenet, in the following way, viz. “ Spongia 
fluviatilis anfractuoaa perfragilis ramosissima” (apud Pallas, 
No. 4*). Linnaeus, in 1745 (No. 2), described two species 

• Publication® to which reference is made in the following communi¬ 
cation ■ 

1. —1696, PtmofiNBT, Lboxard. (Brit Bot.) Almageatum, p. 856, 

tab. 112. f. 8, “ Spongia fluviatilis anfractuoaa perfragUi® ramo 
sissima.” 

2. —1745. Linnasus. Flora Suecic^ Spec. PI., ed. 1, ®p. 11. Spongia 

fluviatHu ; ib. ap. 10. Spongia lacmiris. 

8,-1768. Linnasus, Sy»toma Natures, ed. x. 

4. —1766. Pallas. Blench. Zoophytorum. Spongia fiuviatiU*, No. 281, 

p. 884, 

5. —1816. Lamarck. Anim. san® Vertobrea, t. ii. p. 08. 

6. —1826. Grant, Robxrt. “On the Structure and Nature of the 
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7. —1885. Grrvais, P. lt hee Sponge® d'eau douce/ Ann. des Sc, 

Natorellea, a s. t. iv. p. 254. 

8. —1889. Murk, F. J. F. “ Beitwge sur nahern Kenntnia® unsare® 

8u®swnl«er«chwamme®/ MUller® Archiv, 1839, S. 88, apud Tieber- 

4i Ann. & Mag. N. Hist Ser. 5. Vol vii. 7 



78 


Mr* H* J. Carter on the 


under the names respectively of u Spongia lacustris ” and 
u S. fluviatilis” (apucl Pallas), observing in his 1 Systeraa 
Nature’ of 1766, ed. xii* p. 1299, that 11 Autumnali tempore in 
hujus poris sparsis globutos cserulescentes magnitudirie semi- 
num tnymi&c. observavit C. Blom, M.D.; ” so that Linmeus 
then was not only acquainted with the existence of the fresh¬ 
water sponge, but also with the presence of the little globular 
bodies (globuli) in it, to which our attention will be more 
particularly given by-and-by, under the term of u statoblasts 
while Pallas, also, in 1766, in his diagnosis of “ Spongilla 
fiuviatilis ,” stated, u Mass® intcrdum aut crust® inforraes 
in stagnant ibus aquis; in fiuentis forma ramosissima n (No. 4, 
p. 384). Thus the two species of the present day were fore¬ 
shadowed both in character and nomenclature. 

Subsequently much was written on the subject by various 
authors, and the name “ Spongia ” more than once changed 
(sec“ Literature ” apud Johnston, No 10) ; but that of u Spon - 

kuhn (No. 14, p. 7); Microscopic Jourti, vol. i. p, 42, 1841 (No. JO, 
p. 154); Valentin’s ‘ Reperturium,’ 1840 (No. 21, vol. ii. 
P- 341). 

9.—1840. Ho go, J. “ Observations on the Sponyilla Jlumatilis ,” Linn. 
Soc, Trans, vol. xviii. pt. 3. 

10. —1842. Johnston, G. History of British Sponges &c. SponyiUa, 

pp. 140-108. 

11. — 1848. Carter, H. J. “ Notes on the Species, Structure, and 

Animality of the Freshwater Sponges in the Island of Bombay,” 
Ann. & Slag. Nat. Hist. ser. 2, vol. i. p. 303. 

12. —1849. Carter, II. J. “ A Descriptive Account of the Fresh¬ 

water Sponges in the Island of Bombay, with Observations on 
their Structure and Development," ibid. vol. iv. p. 81, pis. iii., iv., 
and v. 

18.—1854. Carter, H. J. “ Zoosperms in SponyiUa^ ibid. vol. xiv. 
n. 834, pi. xi. 

14.—1856. LiebkrkOhn, N. “Beitrage aur Entwickelunu'Sgesdbiobte 
der Spongillen,” Archiv f. Anat. u, Pbysiologie, Heft i. tt. ii. 
jpp. 1-19 (Jan.), 

16.—1850. LieberkOhn, N. “ Beitrage ” &c. (Nachtrag), ibid. Heft iv. 
pp. 899-414, Taf. xv. (May). 

16. —1856. LikberkChn, N. Id. ibid. Heft v. pp. 496-514, Taf. xviii, 

figs. 8,9. 

17. —1857. Carter, EL J. “On the Ultimate Structure of SpmgiUa 

&c./’ Ann. &Mag. Nat. Hist. ser. 2, vol. xx, p. 21, pi. i. 

18. —1859. Carter, H. J. “ On the Fecundation or the vol voces, 

( SpongiUa )/’ Ann. & Mag. Nat. Ilist. ser. 8, vol. iii. pp. 12-16, pi i. 
ngs. 12-14 (Jan.). 

19. —1859. Carter, H. J. “ On the Identity in Structure and Compo¬ 

sition of the so-called ‘Seed-like Body’ of &ponyiUa with the 
Winter-egg of the Bryozoa; and the Presence of Starch-granules 
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f illa” instituted for the genus by Lamarck in 1816 (No. 5), 
as taken precedence of all the rest, whereby we now have 
Bpongilla fluviatilis and S. lacusiris . 

It was not, however, until the improvements of the micro¬ 
scope ushered in an era of minuter observation that Sponqilla 
was more particularly examined, when Dr, Grant (my kind 
friend and able teacher) published his u Observations ” in 
1826 (No. 6). After this, Meyen, in 1839, pointed out that 
the crust of the sphanula or seed-like body (statoblast) was 
composed of vertically placed spioula ]-250th to l-20()th of 
a millim. broad, at whose extremities, near the circumference, 
more or less toothed little disks arc formed (PI. VI. fig. 
11, a, b ), and further that, “ besides the larger siliceous spicula 
within the substance of the sponge, there exist more delicate 
ones of l-16th to l-10th ot a millim. long, having upon 
their surface little points which elongate as their age in¬ 
creases ” (apud Johnston, No. |10, p. 154, footnote). Ilere 


21. —1866. Bowerbank, J. Monograph of the British ftpongiadro, 

vol.ii. pp. 339-344, Sponqilla fluviatilis and S. lacnstris; ib. vol. i. 
p. 262, spicula of the ovaries of Sponqilla; pi. ix. figs. 201- 
227, pis, xxii. and xxiii. figs. 217-322 (figures of tho u ovaries”). 

22. —1867. Okay, J. E. “Notes on the Arrangement of Sponges,” 

Proc. Zool. Soc. London, May 9, p. 650, &c. (Potamospongia, 
classification of). 

23. —1867. Jamxh-Clark, H. J. u Spcmgia* ciliatcv as Infusoriaflagel- 

lata,” Journ. Boston Soc. Nat. Hist. vol. i. pt. 3, pis. ix. and x. 
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f. wise. Zoologie, Bd. xxviii. 
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evidently the minute spicules with " toothed little disks ” and 
u little points ” respectively belonged to Sponailla fluvi * 
atilis and S . lacustris . Meyen also stated that the seea-like 
bodies or sphserul® of Spongilla are u essentially distinct 
from the sporangia of Alga?, and are similar to what are de¬ 
nominated the winter-eggs of polypes ” (No. 10, Lei), which 
having endeavoured myself to illustrate and confirm in 1859 
(No, 19), I finally adopted the term u statoblast ” (No. 19, 
p. 340). Lastly, Mr. John Hogg, in 1840. demonstrated 
ocyond question that these u seed-1 ike bodies/ or statoblasts, 
germinated in water, and thus reproduced the Spongilla 
(No. 9). 

In 1842, Johnston published his work on the British 
Sponges (No. 10), from which the 4 Monograph on the 
British Spongiadge ’ of Dr. Bowerbank is chiefly compiled; 
and in Johnston’s work an epitome of all that had been made 
known up to the time was given, not only of Spongilla , but 
of every other species of the British sponges that had been 
noticed, together with descriptions and illustrations from 
actual observation, not only of these but of many others which 
he added to them j so that this book is a sine qud non to the 
student 

A few years after this, brings us to a period in which, be¬ 
sides the reproduction of Spongilla through the 44 seed-like 
body,” one through sexual elements was also sought for and dis¬ 
covered. Thus, in 1856, Lieberkuhn discovered and figured 
the ovum of Spongilla , together with the spermatozoa (Nos. 14, 
15, and 16), which, as regards the ovum, Grant had done in 
the marine sponges in 1826 (Edin. New Phil. Journ. vol. ii. 
p. 133, pi. ii. figs. 27-29), and, as regards the spermato¬ 
zoa, F. E. Schulze confirmed, in 1878, in the marine species 
Ilalisarca lobularis (No. 29). I take no account of my own 
observation of “zoosperras in Spongilla ” in 1854 (No. 18), 
although the absence of the so-called 44 ear-like appendages " 
&c. in the figures of them &c. now seems to indicate that 
they were such, although in the interval I have doubted this, 
because the fact was not substantiated after the satisfactory 
manner in which it was subsequently demonstrated by the 
sagacious Lieberkiihn. 

Thus, then, in addition to the 44 seed-like body ” in Span - 
gilla. it was shown that the freshwater sponges could be propa¬ 
gated by elements of sexual reproduction like those of the 
marine sponges. 

Shortly after this, ray own observations (Nos. 17 and 18), 
coupled with those of James-Clark in 1867 (No* 281, esta¬ 
blished the 44 animality ” of Spongilla, together with tne form 



known Species a/ 1 Spongilla. 81 

of the animal itself, for which, in 1872, I proposed the name 
u spongozoon” (‘ Annals,’ vol. x. p. 45). 

Finally Lieberkiihn, observing what had been pointed out 
by Meyen in 1839, viz. that the seed-like body or Spongilla 
was partly composed of “ little toothed ” amphidisks, and that 
besides these there were others with u little points ” or spines 
on their surface ( (< rauhen etwas gekriimmten ”), made these 
the distinctive characters of Spongilla Jluviatilis and S. lacus- 
tris respectively (No. 16, pp. 510, 511). This was confirmed 
by Bowerbank in 1863 (No. 20, p. 7, pi. xxxviii. fig. 1, 6, c, 
and p. 24, ib. fig. 14, c); and good representations of these 
sponges were given by him in 1870 (No. 25, pis. lix. and lx.); 
but unfortunately the amphidisk or birotulate is omitted in the 
former, viz. that illustrating S.fluviatilis . Descriptions of the 
two species, as well as illustrations of the seed-like bodies 
and their spicules respectively, were also published by Dr. 
Bowerbank in 1866 (No. 21). 

Thus the two species of Spongilla , hitherto doubtfully 
distinguished from ignorance of these more decided differences, 
were firmly established. 

Having premised all the circumstances connected with the 
history of the freshwater sponge {Smmgilla) that are neces¬ 
sary for the present occasion, we film that they are quite as 
much advanced physiologically as those of the marine species ; 
and although the latter must ever be by far the most numerous, 
from the great extent of area producing them, yet, when we 
remember how few known species of Spongilla there arc com¬ 
pared with the comparatively large area of freshwater which 
they may be inferred to inhabit, while the localities of the 
area in which they have been found are, with the exception 
of Europe, u few and far between,” and as yet from Africa 
none at all have been described, it may also be inferred that 
hereafter a great many more species will be added to those 
with which we are at present acquainted, while the latter are 
already sufficiently numerous and diversified to render a 
classification of them desirable for further advancement. 

This classification should, of course, be based on some 
peculiar and persistent characters which may yet admit of 
modified addition; and as we have seen that until Meyen 
had pointed out the form and presence of spicules in the seed¬ 
like body, no reliable distinction existed between Snongilla 
fimiatiUs and 8 . lacustris , so we may assume that this may 
oe anticipated throughout the family. And such is the fact; 
hence the classification which l am about to propose will be 
baaed chiefly on the spicules of the statoblast. 
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Up to the present time no species of marine sponge has 
been found to present a statoblast; while those of the fresh¬ 
water sponge, although specimens are often without any (like 
the mycelium of “ ary rot,” Merulius lachrymals , which 
may destroy the woodwork of a whole mansion without putting 
forth its fructification in more than half a dozen places), might 
be assumed to be capable of producing them in every instance. 
So here we possess a sharp line of demarcation between the 
marine and freshwater sponges; for I have examined the 
type specimen (now in the British Museum) supposed by Dr. 
Bowerbank to show the existence of the seed-like body in his 
marine genus Diplodemia (No. 25, pi. lxx. fig. 12 and No. 21, 
voh i. pi. xxiii. fig. 234 , and vol. ii. p. 357), and find that 
this is nothing more than an insignificant portion of egg- 
bearing Isodictya adherent to the valve of a Pecten . 

As already stated, Meyen considered the “ sced-like body ” 
of SpongiUa to be equivalent to the “ winter egg ” of the 
polyp (Polyzoa); and, as before stated, I have endeavoured to 
confirm this view by parallel description and illustration 
(No. 19); while Prof. Allman having proposed the name 
u statoblast 11 for the winter egg of the freshwater Polyzoa 
(Monograph, Ray Society, 1856), must be my reason for 
calling the seed-like body the “ statoblast ” of Spongilla . 

Describing the statoblast generally, it may be said to be 
in size about as big as a pin’s head, varying in this respect, 
not only with the species but in the individual. For the 
most part it can be seen with the naked eye, and there¬ 
fore does not differ much in size from the ova and embryos 
(swarmspores) of both the freshwater and marine sponges. 
In form it is more or less globular or elliptical (PL V. figs. 1 
and 4), and of a whitish colour when fully developed, with a 
hole cither lateral or terminal on the surface, generally at 
the liottom of an infundibular depression which leads to the 
interior (fig, 1, A. and 4, e, &c.). If we now make a vertical 
section through trie hole or aperture of one of these bodies 
when dry (for this is the best time) with a sharp thin knife, 
we may observe that it consists of an internal, globular, axial 
cavity filled with a soft waxy substance of a yellowish colour, 
like that of dried yelk of egg (fig. l,a, &c.); which substance, 
on microscopic examination, when swollen out in water, will 
be found to Tbe composed of a great number of extremely thin, 
transparent, spherical sacs, filled respectively with minute 
germinal matter consisting of transparent germs or cellulaa of 
different sizes; the whole enclosed by a delicate, globular, 
transparent, investing membrane (fig. 1,6) slightly protru¬ 
ding at the aperture (fig. 1, e), and presenting a reticulated 
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appearance likethatof vegetable cell-structure when compressed 
minus any granules (fig. 12,/). (For further detail respecting 
these parts, see Nos. 12, 17, and 19.) Outside this follows a 
comparatively thick, translucent, homogeneous membrane, seem¬ 
ingly composed of chitine, whose amber colour being reflected 
through the “ axial” substance gives the latter in the section 
a deeper tint than it is found to possess when separate; this 
will oe called the “ chitinous coat” (fig. 1, c). Then comes 
another kind of coat, composed, in two instances, of cell-struc¬ 
ture, which is almost evident under a doublet (fig. 3, d and t), as 
will be seen hereafter, but in the rest of a white granular 
substance (fig. 2, a) that will presently be more particularly 
described, which can only be resolved into such by a very 
high compound power; and this will be called the ‘‘crust” 
(fig. 1, d) ; it appears to afford a floating property (like cork) 
to the statoblast, but varies very much in thickness, not only 
according to the amount of its development, but according to 
the species. The “ crust,” again, is charged with, or accom¬ 
panied by, minute spicules of different forms, variously ar¬ 
ranged according to the species, which will be found by-and- 
by, as before stated, to yield the chief characters of our classi¬ 
fication (fig. 1, g } and fig. 2, c). At the “ aperture,” of 

course, these two coats are deficient, while the interior or chiti¬ 
nous one is prolonged into it by a tubular extension, generally 
in proportion to the thickness of the “ crust” (fig. 1, A). 

Meyen thought that the substance of the ‘‘crust” was 
composed of “ carbonate of lime having a cellular structure ” 
(No. 10j p. 154); but in no instance have 1 found it to effer¬ 
vesce with acids, while, on the contrary, after boiling it for 
some time in strong nitric acid it leaves a floccular residue, 
which may be assumed to be a colloid form of silica, unless 
it be undissolved tissue. As before stated, in some in¬ 
stances the cell-structure, being comparatively large, is per¬ 
fectly evident, while in others it is only resolvable under a 
very high magnifying-power (at least 450 diameters), when 
it may be termed “ microcell-stmcture,” presenting under 
ordinary circumstances a white granular appearance, which, 
filling up the intervals between the spicules, imparts to the 
fully developed statoblast the light colour before mentioned. 
It floats in water, and is very much like “pith,” without 
apparent cell-structure, is unaffected by liquor potass©, and 
untinged by iodine, while before the blowpipe it burns off 
without leaving any perceptible residue. The floating-power 
of this substance is very considerable; for it keeps on the 
surface the whole of the internal contents, which swell out 
and sink to the bottom the moment they are liberated by sec- 
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tion in water, while the remnants of the crust themselves 
continue to float with the greatest pertinacity. Still, although 
in most instances where the statoblast is fully developed it 
forms a thick coat, yet in others it can hardly be traced even 
under the microscope after the fully developed statoblast has 
been mounted in balsam ; while it must not be forgotten that, 
as its development is progressive, it may be as mh traceable at 
an eafly period in one as m the other. 

Lastly, there is often a distinct layer of’ spicules which are 
more like those of the skeleton than those of the statoblast, but 
sufficiently differentiated by their peculiarities from both to 
show that they do not belong to either (PL VI. fig. 8, l 9 n) ; 
and these form a very distinct capsular covering to the stato¬ 
blast, in which probably it was originally developed, and thus 
separated from its neighbours. 

Generally the statoblasts are situated towards the base or 
first-formea portions of the Spongilla } either fixed to the object 
on which the sponge may be growing, or more or less scat¬ 
tered throughout its structure. The details of their development 
may be found in the papers to which 1 have last alluded; while, 
as this is also progressive, they often present themselves in a 
collapsed hemispherical state, without the crust, when the chiti- 
nous coat, being uncovered, gives them an amber colour, and 
thus their appearance generally is that of a different kind; but, as 
before stated, the statoblast when fully developed is, especially in 
the fresh state, globular, and, in proportion to the thickness of 
the crust, more or less white in colour. Yet there is a crustless 
spherical form, wherein too the aperture may be multiplieate— 
that is, double, triple, or even quintuple (Pi. V.fig. 5,ccccc) 
—as first noticed m another species by Gervais (No. 7); with 
which also there appear to have been statoblasts that contained 
two or three others of the same kind presenting the same 
structure, the same composition, and the same yellowish colour 
(apud Johnston, No. 10, p. 154); so that, as before stated, the 
statoblast, although generally globular or elliptical, may nave 
these forms modified in a variety of ways, as indeed may be 
seen in those which I have figured in Plates V. and VI. 

Now, as the statoblast has so far been found in nearly all 
the freshwater sponges that have been described, and never in 
the marine ones, while the form of the skeleton-spicule is not 
only always acerate but almost always more or less alike in all,it 
follows from the latter being of little or no specific value that 
the statoblast, which is different in ail, at least in the form of 
its spicules, must become the basis of the most reliable classic 
fication; and therefore I shall use its characters for what in 
this respect I may hereafter have to propose. 
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No attempt to classify the freshwater sponges had been 
made up to the publication of the late Dr. J. E. Gray’s “ Notes ” 
in 1867 (No. 22, p. 491), when my dear old friend (alas! now 
only dear to memory) made them the seventh order in his 
“proposed” arrangement of the Spongida generally, under the 
terms “ Potamospongia,” family “ iSpongilladse/’ with the 
following genera, viz.:—1. Ephydatia ; 2. Dos ilia ; 3. Me¬ 
ta ni a ; 4. Acal/e ; 5. Drulia ; 6. Kuna pi us ; and 7. Spongilla ; 
adding Dr. Bowerbank’s marine species Diplodemia as an 
eighth genus—an incongruity arising from the misconception 
of l)r. Bowerbank to which I have already alluded. If 
Dr. Gray’s “Notes” had been based on direct knowledge of 
the species of Spongilla themselves, and not on Dr. Bower- 
bank’s “ Monograph ” (No. 20), it might have been unneces¬ 
sary now to propose a different arrangement. It is enough to 
state of this “ Monograph ” that Dr. Bowcrbank therein calls 
the statoblasts “ ovaries,” and in speaking of them in Spon¬ 
gilla gregaria (No. 20, p. If)) thus expresses himself—“The 
gregarious habit of these ovaries,” &e.—to show lire fallacies 
that might arise from such loose phraseology. But setting 
aside this and the like (for there is much to redeem it), I have 
had before me, in addition to the publications under reference, 
the actual specimens, while going through the late Dr. Bower- 
bank’s collections tor the British Museum (where they now 
are); and it has been from examination of these type speci¬ 
mens, together with my own from the island ol Bombay, 
which were described, illustrated, and published long before 
Dr. Bowerbank’s “Monograph of the Spongillidse, that I 
have been induced to propose the following classification. 

As may have been observed, in rny “ Notes introductory to 
the Study and Classification of the Spongida,” in 1875 (No. 
27), 1 found it necessary to make the freshwater sponges the 
fifth family of my sixth order of the Hpongida generally, 
under the name of “ Potamospongida,” with a single group, at 
present named “ Spongillina.” lienee so far they will stand 
thus:— 

Class SPONG1DA. 

Order VL HOLQBHAPHIDOTA. 

Char. Possessing a skeleton whose fibre is entirely com¬ 
posed of proper spicules bound together by a minimum of 
sarcode. Form ot spicule variable. 
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Family 5, Potamospongida. 

Freshwater Sponges. 

Group 19. Spongillifa. 

Char . Bearing seed-like reproductive organs called u sta- 
toblasts.” 

Genera: 1. Spongilla ; 2. Meyenta; 3. Tubella ; 

4. Parmula ; 5. Uruguay a, 

Spongilla. 

Gen . c/mr. Skeleton-spicule acerate, smooth, curved, fusi¬ 
form, pointed, sometimes more or less spined or more or less 
inflated in the centre: sometimes accompanied by flesh- 
spicules. Statoblast globular, crust thick, thin, or absent 
altogether, accompanied by or charged with minute aceratea 
(PI. V. fig. 5, b b y dy &c.), smooth or spined according to the 
species, arranged tangentially. 

* Minute acetate* smooth. 

1. Spongilla Car ter i, Bk. 

SpongiUa Carten, Bk M No. 20, p 31, pi xxxviii. fig. 20 j provisionally 

S.frtabths, Lam., No. 12, p. 83, pi. iii. fig. 8. 

Massive, sessile. Colour greenish or faint whitish yellow. 
Structure fragile, crumbling. Skeleton-spicule smooth, fusi¬ 
form, curved, gradually + sharp-pointed. Statoblast globular; 
aperture infundibular; crust composed of pyramidal columns 
of dodecahedral or polyhedral cells, hexagonal in the section, 
regularly arranged one above another, in juxtaposition, per¬ 
pendicularly to the outside of the chitinous coat on which they 
rest; surrounded by a layer of minute, fusiform, curved, and 
gradually sharp-pointed, smooth acerates (No. 19, pi. viii. 
figs. 1-3). 

Loc. Bombay. 

2. Spongilla pauperculay Bk. 

Spongilla paupercula y Bk., No. 20, p. 32, pi. xxxviii. fig. 21. 

Coating and branching. Skeleton-spicule curved, fusiform, 

t “Gradually,” in contradistinction to “ abruptly ff sharp-pointed 
(See Pi. VI. figs. 14 and 16 respectively). 
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sharp-pointed, smooth. Statoblast globular; spicules curved, 
fusiform, gradually sharp-pointed, smooth. 

Loc. Water-pipes of Boston &c., U.S. 

Ohs. Mr. Thomas II. Higgin, F.L.S.,of Liverpool, kindly 
sent me a specimen from the same locality, viz. the water- 
pipes of Boston, which, when examined, proved to have a 
similar skeleton-spicule, among which there are a number of 
minute, curved, fusiform, sharp-pointed acerates so like the 
flesh-spicules of Spongilla lacustris that, in the absence of 
statoblasts, I am led to consider it the same species; and if I 
am right, then the spicules of the statoblast snould be spined, 
while, those of S. jmtpercula were of the u same form as those 
of the skeleton, but, not more than half their size ; ” so these 
would be more like statoblast-spicules of S ♦ Car ten. My 
description of S. paupercula , Bk., is an abbreviated one of 
that given by I)r. Bowcrbank himself (l. c.). 

3. Spongilla varicella , Carter, n. sp. 

(PI. V. fig. 4, a-<j.) 

Sponge unknown. Skeleton-spicule curved, fusiform, 
smooth, gradually sharp-pointed. Statoblast adherent to the 
twig on which the sponge had grown ; globoelliptical (fig. 4); 
aperture terminal, infundibular (fig. 4, e); no apparent crust; 
cuitinous coat (tig. 4, c) encased with a dense layer of minute, 
stout, short, thick, more or less curved, fusiform, smooth ace¬ 
rates, variable in size, becoming so short internally (that is, 
where they are in immediate contact with the chitinous coat) 
as to be trapezoidal, or like a little boat or “ cocked hat,” 
according to the direction in which they are viewed; arranged 
tangentially, crossing each other (fig. 4, d and g). 

Loc . River Amazons. 

Oba. A few of the statoblasts were found on a small twig 
in company with S. reticulata , Bk,, and S. paupercula , Bk., 
in the Bowcrbank collection. They bear evidence of the 
existence in the river Amazons of a species of Spongilla whose 
entirety is as yet unknown; and it is very probable that a 
further search there would find many such. 

# * Minute acerates sjnned . 

4. Spongilla lacustris, Linn. 

SpongUli s kcustris, Bk., No. 20, p. 24, pi. xxxviii. % 14; also No. 21, 
vol, ii. I c . and vol. i p. 842 j also No. 26, pi. k. and No. 10, pp. 610, 
611. 

& lacustris ouott. 

Branched; branches long, round, and sharp-pointed. Colour 
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dark brown. Structure fibrous. Skeleton-spicule (PI. VI. 
fig. 14) curved, fusiform, gradually sharp-pointed, smooth, 
sometimes more or less spiniferoua. Flesh-spicule thin, 
curved, fusiform, gradually sharp-pointed, spined throughout. 
Statoblast when fully developed globular; aperture infundi¬ 
bular; crust composed of granular cell-structure, charged 
with more or less curved, minute, stout, fusiform, sharp- 
pointed aceratcs covered witli stout recurved spines, arranged 
tangentially or centrifugally, like the lines of a so-called 
u engine-turned” watch-case. 

Loc. England and Europe generally; North America; 
Asia, Lake Baikal (Dybows/ci ). 

5. Spongilla alba } Carter. 

Spongilh alba , Carter, No. 12, p. 83, pi. iii. fig. 4 ; also No. 20, p. 25, 
pi. xxxviii. fig, 15. 

Massive, spreading, subbranched. Structure fragile, to- 
mentosc. Colour whitish. Skeleton-spicule curved, fusiform, 
gradually sharp-pointed, smooth. Flesh-spicule thin, curved, 
fusiform, covered with spines, longest in the centre, where 
they are vertical and obtuse. Statoblast globular; aperture 
infundibular; crust thick, white, composed of granular cell- 
structure charged with minute, thick acerates, which are 
curved, cylindrical, round at the ends, covered with spines 
(especially about the extremities, where they are longest and 
much recurved), arranged tangentially, intercrossing each other 
like the lines of an engine-turned watch-case. 

Loc . Bombay. 

Obs . The spicules of the statoblast here, as well as in 
Spongilla lacustris , are considerably stouter, more curved, 
cylindrical, and more coarsely spined than the flesh-spicules 
of the sponge generally. 

6. Spongilla ccrebellata , Bk. 

Spongilla cerebellata, No. 20, p. 27, pi. xxxviii. fig, 16. 

This Spongilla, which appears to me to be only a variety 
of the foregoing species, diners from it chiefly in the absence 
of the a flesh-spicule,” in addition to what Dr, Bowerbank has 
mentioned (?. c.). 

Loc . Central India, Aurungabad. 

7. Spongilla multiforis *, Carter, n. sp. 

(PI. V. fig. 5, a~d.) 

Massive, incrusting. Colour dark brown. Structure fra- 

• multiforis, with many doors or opening* (in allusion to the plurality 
of the u apertures ’*). 
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gile, fibrous, like that of S. lacustria. Skeleton-spicule 
curved, fusiform, gradually sharp-pointed, smooth, often 
inflated in the centre. Statoblast spherical (fig. 5) ; apertures 
in plurality (one to five) (fig. 5, ccccc), on a level with the 
chitinous coat (fig. 5, a), as there is no apparent crust; sur¬ 
rounded by a layer of minute, curved, fusitorm, sharp-pointed, 
spinous acerates, which are in contact with the chitinous coat, 
arranged tangentially (fig. 5, b and d ). 

Loc . Chiluk-weyuk Lake, British Columbia, lat. 49° 10* N., 
long. 121° 22J W. 

Type specimen in the British Museum, presented by 
Dr. Lyall. Register no. 04, 8. 11. 1-10 ; running no. 239. 

Obi r. As the statoblasts, although very numerous, are all 
empty, it is probable that the germinal matter has passed out 
of them, and therefore that they arc only the effete remains of 
this organ, although still covered by the statoblast-spicules, as 
represented in the illustration. 

8. Sponqilla Lordii , Bk. 

(PI. Vi. fig. 13, a-f.) 

Spongilla Lordii , Bk., No. 20, p. 28, pi. xxxviii. fig. 17. 

Sessile, incrusting reeds (fig. 13,/); surface even. Struc¬ 
ture fragile^ crumbling. Colour light brown. Skelcton-spicule 
curved, fusiform, gradually sharp-pointed, smooth, often inflated 
in the centre. Statoblast hemisphcroidal, flat bottle-shaped, 
forming a single layer in juxtaposition round the reed, under¬ 
neath the sponge, with the aperture upwards (figs. 13 and 13/); 
chitinous coat hemispheroidal (fig. 13, a) ; aperture prolonged 
from the summit by a short tubular extension (fig. 13, b, c ): 
colour dark amber, followed by a thin granular crust cliargea 
with small curved, fusiform, spined acerates, round at the 
extremities, arranged tangentially (fig. 13, d and e). 

Loc . Lake Osogoos, Cascade Mountains, British Columbia. 

Type specimen in the British Museum. Register no. 68. 8. 
17. 1-7 ; running no. 211. Presented by J. K. Lord, Esq. 

9. Spongilla nitons, Carter, n. sp. 

(PL V. fig. 3, *-k, and PI, VI, fig. 18.) 

Form of sponge unknown to me. Structure reticulate; 
fibre rigid, composed of bundles of spicules united by trans¬ 
parent colourless sarcode, which in the dried state gives 
it a hardness and vitreous appearance like that of Spongilla 
corallioides , Bk. Skeleton-spicule curved, cylindrical, smooth, 
sometimes very slightly inflated in the centre and at the ex¬ 
tremities, which are round (PL VI. fig. 18). Statoblast glo- 
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bnlar (fig. 3); aperture infundibular (fig. 3, g); crust com¬ 
posed of pyramidal columns of dodecahedral or polygonal cells, 
ncxagonaf in the section, regularly arranged one above 
another, in juxtaposition (fig. 3, d and «), perpendicularly to 
the outside of the cliitinous coat (fig. 3, e), on which, by the 
intervention of a layer of the statoblast-wpicules (fig. 3, c). 
they rest, surrounded by a layer of minute, fusiform, curved 
acerates thickly spined, especially over the ends, where the 
spines are longest and recurved (fig. 3, &), arranged tangen¬ 
tially (fig. 3, f ); the same kind of layer immediately round 
the chitinous coat, where the spicules appear to be intermixed 
with the lower cells of the crust, leaving the latter free between 
the two (fig. 3, e). 

Loc. Unknown. 

Obs. Of this species T can state notliing more than that a 
small fragment appeared in the liowerbank collection labelled 
u SpongiUa , new species, from the Jardin des Plantes.” While 
it affords another instance of the crust of the statoblast being 
composed of apparently hexagonal cell-structure like that of 
SpongiUa Garteri , the rigidity and vitreous appearance of 
the skeletal structure, if not the form of the spicule also, allies 
it to SpongiUa corallioides , Bk., which will be seen hereafter 
to come from Uruguay. Finally, as this peculiar rigidity of 
the skeletal structure has in addition only been found in two 
species of SpongiUa (viz. S. Batesii and S. reticulata , Bk.) 
from the river Amazons, it may be assumed that S . nitens also 
comes from South America. The presence of a layer of sta- 
toblast-spicules on the inside as wen as on the outside of the 
crust will be seen by-and-by to occur also in the statoblast of 
Parmula ( Spongilla ) Batesii . 


Meyenia*. 

Gen . Char . Skeleton-spicule acerate, curved, fusiform, 
sharp-pointed, smooth, sometimes more or less spined, or 
more or leas inflated in the centre. Statoblast globular or 
elliptical; crust composed of the granular structure mentioned^ 
charged with birotulate spicules, t. e. gpicular bodies which 
consist of a straight shaft terminated at each end by a disk, 
even or denticulated at the margin (PI. V. fig. 6, A, &c.), 
arranged perpendicularly around the chitinous coat, so that 
one disk is applied to the latter, while the other forms part of 
the surface of the statoblast (fig. 6, e ). 

* “ Meyenia” after Meyen, who first pointed out that the statoblast 
was partly composed of birotulate or amphidisoal spicules (/. c.). 
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♦ Margin of disks even. 

1. Meyenia erinacem . 

Spongilla erinaceus , Ehr. apud Lieberkuhn, No. 15, p. 509. 

Of this species Lieberkiihn says, “ Zeichnet sich durch 
Nadeln aus, welclie auf ilirer Oberiiache rait klcinen Stacheln 
versehen sind but the Spinous character of this spicule here 
does not appear to be such a valuable character, in a specific 
point of view, as the disks of the birotulate spicule of the 
statoblast, which Lieberkuhn describes in the following page 
to be without denticulation, and represents as urnbonate with 
even circular margin and short shaft (No. 15, Taf. xv. 
fig. 31). 

Loc. River Spree, Berlin. 

Obs. This sponge appears otherwise, i . e. in structure and 
spiculation, to be like Meyenia fluviatilis , 1 do not know 

where Ehrenbcrg has described it. 


2. Meyenia Lei (lit* 

Spongilla Leidii Bk., No. 20, p. 7, pi. xjcxviii. fig. 2. 

Thin, sessile, coating. Surface tuberculated, minutely 
hispid. Structure friable, crumbling. Skeleton-spicule curved, 
fusiform, abruptly sharp-pointed, sparsely spiniferous, becom¬ 
ing much smaller ana more spined round ttye statoblasts. 
Statoblast globular, aperture infundibular; crust composed oi 
granular substance charged with birotulate spicules possessing 
very short shafts and evenly margined smooth urnbonate disks, 
both of which have the margins more or less everted or turned 
outwards (that is, from the statoblast), arranged perpendi¬ 
cularly on the chitinous coat. 

Loc . Schuylkill river, Pennsylvania. 


8. Meyenia grey aria, 

Spongilla gregarta, Bk., No. 20, p. 14, pi. xxxviii. fig. 7. 

Sponge unknown. Skeleton-spicule cylindrical, stout and 
rather short. Form of statoblast not mentioned; crust charged 
with birotulate spicules composed of a short thick shaft termi¬ 
nated at each end by a simple urnbonate disk with even circu¬ 
lar margin, arranged perpendicularly to the chitinous coat. 
Spicules in the immediate neighbourhood of the statoblast 
cylindrical, slightly curved, and abundantly spiniferous, vary¬ 
ing considerably in size. 

Loc . River Amazons. 

Obs, Having no specimen of this species to refer to, I got 
Mr. Stuart Ridley, F.L.S., of the British Museum, to examine 
the mounted specimens of Spongilla gregaria and S . retieulata } 



92 


Mr. H. J. Carter on the 


Bk., for me, since, although I have taken my diagnosis from 
Dr, Bowerbank’s descriptions and illustrations (L c,), still, as 
the skeletal spiculation of the former is almost precisely that 
of the latter, which covered the twig on which the state* 
blasts alone of 8. gregaria were found, to the extent of “ five 
inches,” it seemed to be by no means impossible that the 
spiculation of the two species might have been confounded, 
Mr. Ridley’s drawings are confirmatory of this possibility; and 
thus the skeletal spiculation given by Dr. Bowerbank to 8. 
gregaria becomes nearly identical with that of the foregoing 
species, viz. 8. Leidii , Bk.; but while the ends of the spicules 
are abruptly pointed in the latter , they are equally round in 
8. reticulata and those stated by Dr. Bowerbank to charac¬ 
terize the skeletal spicule of 8 . gregaria . 

Undoubtedly we have the same sparsely spined skeleton- 
spicule becoming smaller and thickly spined in the imme¬ 
diate neighbourhood of the statoblasts in S. Leidii } 8. gre¬ 
garia, and 8 . reticulata , together with absolutely smooth 
skeleton-spicules in all three, if those assigned to 8 . gregaria 
by Dr. Bowerbank be the right ones. Thus the skeletal 
spicules and the spicules of the statoblasts in S. Leidii tending 
to the characters of those assigned to S . gregaria , in spite of 
the roundness of the ends of the skeletal spicules in the latter, 
seems to point out that the spinous element existed in both, 
and that generally they are closely allied ; but, after all, it 
does not satisfy our doubt as to whether the round-ended spicules 
did not belong to 8 . reticulata . Further observation is re¬ 
quired to decide this. 

** Margin of disks denticulated . 

4. Meyenia Jluviatilis . 

SpongiUaJhiviatilis, Bk., No. 20, p. 7, pi. xxxviii. fig. 1; also No. 21, 
vol. ii. p. 339; voL i. pi. xxii. figa. 317-319; and No. 26, vol. ill. 
pi. lix. 

SpongiUa Jtuviatilis auett. 

Massive, lobate. Structure friable, crumbling. Colour light 
yellow-brown. Skeleton-spicule curved, fusiform, gradually 
sharp-pointed, smooth, often spined and often centrally inflated, 
Statoblast globular; aperture infundibular; crust thick, 
composed of the granular or microcell-substance, charged 
with birotulates whose umbonate disks are deeply and irregu¬ 
larly denticulated (PI. VI. fig. 11, a. b), arranged parallel to 
each other and perpendicular to the emtiuous coat. 

Loc . England and Europe generally. 

Ohs. Here, as elsewhere, in proportion to the thickness of 
the crust is the length of the infundibular aperture, which is 
partly lined by a tubular extension of the chitinous coat. 
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Spongtlla Meyeni, Carter. 

Spongtlla Meyeni^ Carter, No. 12, p. 84 j and No. 20, p. 10, pi. xxxviii. 

%. 4 . 

Loc. Bombay. 

Spongtlla fuviatilis , var. Parfitti , Carter. 

Spongtlla JluvwtiU*, var Parf Ht } Charter, Anu. k Mag. Nat, Hint 3808, 
\oi. j. p 217, and Boworbank, 1870, No. 20, p. 2t)h, pi. lxxxvi. 
tig* 5-14. 

hoc. Kiver Exe, Devonshire. 

Ohs. Having specimens of all three of these sponges now* 
before ine, 1 cannot help thinking that the occasional diffe¬ 
rences of spiculation in one may be seen in the other, and 
therefore that S. Meyeni and S.jluviatili *, var. Parfitti are mere 
varieties of S. jiuviatilis = Mvyenia finviatilis, nobis. Of the 
two specimens of S.jiaviatilis, var. Parfitti, that I have mounted, 
nearly all the skeleton-spicules in one are smooth, and nearly 
all those in the other arc spiniferous, which shows what an 
admixture of these two kinds of spicules may exist in Meyenia 
JluviatUis . It is convenient here to allude to 

Spongilla sceptrifera , Bk. 

Spongtlla weptifcra , Bk , No. 25, p. 800, pi. lxxxvi. figs. 15-17. 

Lor . Reservoir, Exeter. 

Ohs. This pretended new species is no u new species ” at 
all, but probably S. fluviatihs, as the statoblast would have 

5 roved if any had been present ; for S. fluviatiUs grows abun- 
antly in the same locality, and the characteristic spicule re¬ 
presented by Dr. Bowerbank (1. c. fig. 17) is nothing more 
than a detached frustule of the diatom Asterionella , Tike A. 
formosa (Pritchard’s Infusoria, ed. 1861, pi. iv. fig. 17), 
which, in its entirety (that is, with the frustules arranged in a 
radiated ring) as well as separated, abounds on the surface 
of the type specimen (which was kindly given to me by Mr. 
E. Parntt, of Exeter), but not in the interior. It at once ap¬ 
peared to me that such a form of spicule could not belong to 
any species of Spongtlla; and, indeed, I have never seen any 
thing identifiable with it either in the freshwater or marine 
sponges. Mr. Parfitt found the specimen, and sent part of it 
to Dr. Bowerbank, who immediately seized upon it as a new 
species of Spongilla. 

5. Meyenia Oapetvelli . 

Spongtlla CaptwelU , Bk., No. 20, p. 9, pL xxxviii. fig. 8. 

Massive, sessile. Surface even, lobular. Structure friable, 
Ann. <fc Mag u N. Hist . Ser. 5. Vol . vii. 8 
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crumbling. Skeleton-spicule curved, fusiform, abruptly sharp- 
pointed, smooth, sometimes inflated in the centre. Statoblast 
globular; aperture infundibular; crust thick, composed of 
granular microcell-substance charged with birotulate spicules 
consisting of a straight shaft somewhat inflated in the centre, 
terminated at each end by an umbonate disk of equal size, 
whose margin is irregularly crcnulo-denticulate, and whose 
surface is granulated towards the circumference often in lines 
running towards the, centre, mixed with faint radiating lines 
generally coming from that point, arranged perpendicularly, 
with one disk resting on tne chitinous coat and the other 
forming part of the surface of the statoblast. 

Loc, Lake Hindmarsli, Victoria, Australia, lat. 85° 30' S., 
long. 141° 40' E. 

6. Meyenia plumosa. (PI. V. fig. G, a-k.) 

Spongilla plmma. Carter, No. 12, p. 85; No. 20, p. 11, pi. xxxviii 
tig. 6. 

Massive, lobate. Structure feathery, fibrous, friable. Colour 
greenish or light brown. Skeleton-spicule curved, fusiform, 
gradually sharp-pointed, smooth. Flesh-spicule stellifonn, 
consisting of a variable number of arms ol various lengths 
radiating from a large, smooth, globular body; arms spmed 
throughout; spines longest at the ends, so as to present a capi¬ 
tate appearance, and recurved generally (fig. 6, k ); the whole 
varying from a simple, spinous, linear spieulo to the stellate 
form first mentioned, thus modified by the size and presence 
of the globular inflation and number of arms developed from 
the centre of the former; abundant in all parts of the structure, 
but especially in the neighbourhood of the statoblasts. Stato¬ 
blast ellipsoidal (fig. 6); aperture lateral, infundibular (fig. 6*/); 
crust, which is thick and composed of granular microcell- 
substance (fig. 6, </), charged with birotulate spicules (fig. 6, e) 
consisting of a long, straight, sparsely spiniferous shaft whose 
spines are large, conical, and perpendicular, terminated at each 
end by an umbonate disk of equal size, whose inargin is irre¬ 
gularly denticulated, with the processes more or less turned 
inwards (fig. 6, A, f), arranged perpendicularly, with one disk 
resting on the chitinous coat and the other forming part of the 
surface of the crust (fig. 6, e). 

Loc. Bombay. 

Ob$, The variety in the minute spiculation generally of 
this species renders it perhaps the most beautiful in this re¬ 
spect that has yet been discovered. 
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7. Meyenia Baileyi . 

Sponyilla fiaibyi, Bk., No. 20, p. 1.% pi. xxxviii. fig, 0. 

Coating, surface smooth. Structure friable, crumbling. 
Skeleton-spicule curved, subfusiforrn, gradually sharp-pointed, 
smooth. . Flesh-spicule minute, curved, fusiform, gradually 
»harj>-pointed, covered with erect obtuse spines throughout, 
extremely small towards the extremities, and extremely long and 
perpendicular alwuit the centre of theshaft. Statoblast globular; 
aperture infundibular; crust, which is thick and composed of 
granular cell-mibstaneo, charged with birotulate spicules consist¬ 
ing of a long, straight, sparsely spiniferous shaft whose spines 
arc large, irregular in length, conical and perpendicular, termi¬ 
nated at each end hy an mnbonate disk of equal size deeply 
but regularly denticulated, whose processes are claw-like and 
turned inwards, arranged perpendicularly, with one disk rest¬ 
ing on the ohitinous coat and the other forming part of the 
surface of the statoblast. 

hoc. New York. In a stream on the Canterbury Road, 
West Point. 

Ohs. This seems to be the North-Ainerican representative 
of the Bombay species, viz. Meyenia plumosa, but with globu¬ 
lar, not elliptical, statoblast. 

8. Meyenia anonyma , Carter, n. sp. 

(PI. VI. 4 12, a-/.) 

Sponge unknown. Statoblast flask-shaped (fig* 12); aper¬ 
ture terminal (fig. 12, c ); composed of a membranous coat 
striated longitudinally (fig. 12, a), supporting a reticulation 
(fig. 12, b) consisting of extremely minute, erect, conical 
processes with their sharp ends inwards, and presenting in the 
centre of each interstice, especially towards the fundus, a short, 
thick, somewhat hourglass-shaped spicule whose outer end is 
more or less denticulated, and whose inner one is inserted into 
the striated coat (fig, 12, d } e). Investing membrane of the 
germinal matter transparent, presenting the usual polygonal 
reticulation without granules, like compressed cell-structure 

A 

Loo. Kiver Amazons. 

Oba. Of this statoblast, which is indicative of an undescribed 
species of Spongilh, 1 can state nothing more than that its 
presence appeared to me to be an accidental occurrence on the 
surface of another species which had grown over the surfaoe 
of a leaf sent to me by Dr. Dickie. 


8* 
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Tubella*. 

Gen . char. Skeleton-spicule curved, fusiform, sharp-pointed 
or rounded at the extremities, smooth or spined. Statoblast 
globular or elliptical; aperture lateral or terminal; crust 
composed of the granular microcell-substance mentioned, 
charged with inmquibirotulatc spicules—that is,alittle trumpet- 
shaped spicule having a straight shaft which is smooth, spined 
or inflated, or both, terminated by a large disk at one, and a 
small one or an umbonous, circular, marginally spined head 
at the other end (PL V. fig. 7, i ); tne former applied to the 
chitinous coat, and the latter forming part of the surface of the 
statoblast. 

1. Tubella paulula. (PL VI. fig. 10, a-c.) 

Spongilla paulula, Bk., No. 20, p. 16, pi, xxxviii. %. 8. 

Thin, incrusting. Surface even. Structure fragile, crum¬ 
bling. Colour ‘now brown. Skeleton-spicule curved, fusi¬ 
form, abruptly sharp-pointed, spiniforous or smooth. Stato¬ 
blast globular; aperture sunken, infundibular; crust com¬ 
posed of granular microcell-structure charged with two kinds 
of inmquibirotulates, one form of which is much stouter than 
the other, and consists of a straight shaft passing by trumpet¬ 
like expansion into the large disk, which often has radiating 
lines, and abruptly terminating in the other, which is only one 
fourth of the diameter of the former (PL VI. fig. 10, a, h); the 
other form similarly constructed, but more delicate, with the 
shaft inflated towards the large disk, and the smaller one much 
less in proportion than in the larger form (fig. 10, c); the forms 
not mixed but confined to their statoblasts respectively; ar¬ 
ranged perpendicularly, with the large disk resting on the 
chitinous coat, and the smaller one forming part of the surface 
of the statoblast. 

Ohs . Although the skeleton-spicule in Dr. Bowerbank’s 
illustration is smooth, it is stated in his diagnosis (p. 16, l. c.) 
to be u entirely spined,” which is the case generally, but not 
always; so that the artist must have taken for the illustration 
one of the smooth ones. 4 

2. Tubella spinata , Carter, n. sp. 

(PL Vl. fig. 9, a-m.) 

Thin, coating, spreading. Structure fragile, crumbling. 
Colour light brown. Skeleton-spicule curved, fusiform, gra¬ 
dually sharp-pointed, smooth or spiniferous. Flesh-spicule 
minute, curved, fusiform, thin, gradually sharp-pointed, 
• Tubella f a little straight trumpet. 
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covered with perpendicular spines, which are longest about 
the centre (fig. 9, m). Statoblast elliptical, flask-shaped; 
aperture terminal (fig. 9,/); crust thick, composed of granu¬ 
lar microcell-substance (fig. 9, d) charged with insequibirotu- 
late spicules (fig. 9, e) consisting of a straight shaft, inflated 
near the small ena, and passing by trumpet-like expansion 
into the large disk, sparsely spined (fig. 9, h ); disk circular, 
smooth, with even margin (tig. 9, i) y small end consisting of 
a circular convex head, regularly denticulated on the margin 
with eight or more conical processes, which are slightly in¬ 
clined towards the shaft (fig. 9, k, l) ; arranged perpendicularly, 
so that the disk rests on the cliitinous coat ana the head forms 
part of the surface of the statoblast (fig. 9, e). 

Loc . River Amazons. On a leaf sent to me by Dr. Dickie 
in 1878. 

3. Tubella reticulata. (PL VI. fig. 8 o~n, and fig. 16.) 

fyongiUa reticulata, Bk., No. 20, p. 17, pi. xxx\iii. %. 9. 

Elliptical, or fusiform when growing round the immersed 
small branches of trees. Structure extremely rigid , reticulate, 
terminating in thorn-like processes on the surface. Colour 
light sea-green when growing in clear water. Skeleton-spicules 
curved or bent, cylindrical or subfusiform, rounded at the 
ends, absolutely smooth or sparsely spiniferous (PI. VI. fig. 8, w, 
and fig. 16), becoming more so towards the statoblasts, where 
they are not more than half the size, thickly spined, and in 
this shape form a distinct capsular layer around each of those 
organs (fig. 8, Z, n). Statoblast elliptical, ovoid (tig. 8) ; 
aperture terminal (fig. 8,/) ; crust composed of granular 
microoell-substanco (fig. 8, d) charged with incequibirotulate 
spicules (fig. 8, e) consisting of a straight shaft passing by 
trumpet-like expansion into the large disk, with two or more 
spines about the centre, and furnished with a ring-like inflation 
towards the disk (fig. 8, h ); disk circular, smooth, with even 
margin, which is somewhat recurved (fig. 8, i) } small end 
consisting of a circular umbonate head regularly denticulated 
on the margin with 6-8 conical processes, which are slightly 
inclined inwards or towards the shaft (fig. 8, k) ; arranged 
perpendicularly, so that the disk rests on the cliitinous coat, 
ana the head or small end forms part of the surface of the 
statoblast (fig. 8, e). 

Loc . River Amazons. 

Ohs . The skeletal structure of this species, although of the 
same rigid nature and general character as that of Parmula 
Bateeii and P. Browniu to be hereafter mentioned, is more 
reticulated and not nearly so coarse as in the latter. 
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4. Tubelfa recurvata. (PI. V. fig. 7, a-L) 

SpongiUa recwrvata, Bk., No. 20, p. 18, pi. xxxviii. %. 10. 

Sessile, coating. Surface even. Structure fragile, crum¬ 
bling. Colour brownish. Skeleton-spicule curved, fusiform, 
abruptly sharp-pointed, smooth or spiniferous. Statoblast 

g lobular (PL V. fig. 7); aperture infundibular (fig. 7, g) ; crust 
lick, composed of granular microcell-substance (fig. 7, d), 
charged with imequibirotulate spicules (fig. 7, e) consisting 
of a dedicate, straight, smooth shaft passing by trumpet-like 
expansion into the large disk, which is circular, smooth, saucer- 
shaped, inverted, with even margin, curved towards the 
shaft, and abruptly terminating in the other, which is only 
one eighth of the diameter of the disk (fig. 7, <), arranged 
perpendicularly with the large disk resting on the chitinous 
coat, and the small one somewhat within the surface of the 
crust (fig. 7, e) ; surrounded by a capsule of short thick 
spicules (fig. l,f), consisting of a straight smooth shaft, 
slightly inflated m the centre, and terminated at each end by an 
equal-sized head, which is prominently umbormte, with cir¬ 
cular margin regularly divided into eight conical teeth slightly 
incurved (fig. 7, k, /), arranged perpendicularly around the 
statoblast, with one end free and the other adherent to the 
surface of the crust (fig. 7,/). 

Loc . Ilivcr Amazons. 

Ohs. This kind of capsular covering is, so far, unique, and 
renders the whole structure of the statoblast as remarkable as 
it is beautiful under microscopic observation. 

Parmula*. 

Gen. char . Globular or elliptical, fusiform when growing 
round the small immersed brandies of trees. Structure coarsely 
reticulate, extremely hard and rigid, rising into thom-like 
processes on the surface. Colour light green. Skeleton- 
spicule acerate, curved, fusiform, abruptly sharp-pointed, 
smooth. Statoblast globular, largo, more or less tuoercular 
on the surface; aperture infundibular; crust composed of 
granular rnicrocell-substance (PL V. fig. 2, a), charged with" 
and surrounded bv minute, spinous, acerate spicules (fig. 1,^, 
and 2, cl), limited by a layer ot parmuliform spicules (fig. 2, b , c) 
both internally and externally, the former in contact with the 
chitinous coat (fig. 1, e), and the latter on the surface of the 
crustf (fig. 1,/). 

* Turunda, a little round shield. 

t As these characters arc taken from the only species yet known, they 
may hereafter have to undorgo alteration. 
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1. Parmula Batesii, 

(PL V. fig. 1, a-i, and fig. 2, a-c, also PL VI. fig. 15.) 

Spongilla llatesii , Bk., No. 20, p. 21, pi. xxxviii. fig. 12. 

More or less globular when growing round the small im¬ 
mersed branches of trees one inch or more in thickness. Struc¬ 
ture coarsely reticulate, extremely hard and rigid, rising into 
thorn-like processes on the surface. Colour light sea-green. 
Skeleton-spicule curved, fusiform, abruptly sharp-pointed, 
smooth (Pi. VI. fig. 15), forming, when bundled together with 
the hard transparent sarcode, the rigid structure above men¬ 
tioned, charged throughout with statoblasts. Statoblast large, 
globular, more or less uniformly tuberculatcd (Pl. V. fig, I), 
Aperture infundibular (fig. 1, h ). Crust very thick, composed 
ot granular microcell-structuro of a white colour, which, grow¬ 
ing out through the interstices of the reticular arrangement of 
skeleton-spicules, reduced in size, which form a capsular 
covering to the statoblast, gives it the tuberculatcd cha¬ 
racter mentioned (fig. 1, d), charged with and surrounded by 
minute, thin, curved, fusiform, gradually sharp-pointed, 
spinous acerates irregularly dispersed throughout its substance 
(fig. 1, </, and 2, rf), limited, both inside and outside, by a layer 
of parmuliform spicules, the former in contact with the chitinous 
coat (fig. 1, e) } and the latter on the free surface of the crust, 
giving it a light brown colour (fig. 1^/). Parmuliform spicule 
circular, flat, infundibuliform, terminating in a point, like a 
little round shield turned up at the margin, which is even 
(fig. 2, 5, c), arranged both internally and externally in juxta¬ 
position, more or less overlapping each other, with "the funnel- 
shaped process outwards in both instances, so that the surface 
of the crust is covered with little points (fig. 1,/). 

Lac* River Amazons. 

Obs . The double layer of statoblaat-spicules, viz, one on 
the inner and the other on the outer side of the crust, is seen 
also in Spongilla nitens . 

2. Parmula Brownii, 

Spongilla Brownii } Bk., No. 20, p. 19, pl. xxxviii. fig. 11. 

Globular, four or more inches in diameter, appended to a 
small twig rather than embracing it. Structure and colour 
the same as in the foregoing species. Skeleton-spicules the 
same, but diminished to half their size round the statoblasts, 
to which they afford a distinct capsule. Statoblast globular; 
aperture slightly infundibular; crust thin, composed of micro¬ 
scopically minute spherical cells, irregularly agglomerated 
together* so as to produce small lacinulitorm processes, which 
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project into the interspaces between the capsular spicules; un¬ 
accompanied by the spinous spicule, which is present in the 
foregoing species, and without a continuous layer of theparmu- 
liform spicule over the surface, but presenting one in contact 
with the chitinous coat, where it is overlain by an extremely 
thin development of the microcellular crust, from which the 
lacinuliform processes above mentioned are projected. 

Loc . British Guiana ( Schomhurgic ). British Museum, 

general collection. Running no. 527. 

Ohs . The most remarkable part about this species is the 
cell-structure of the crust, which is just a transition in size 
from that of Spongilla Garteri and S. nitens to the minute 

S anular form of Parmula Balssii &c., thus showing that the 
tter is also composed of minute cells, which, as before stated, 
require a power of 450 diameters to be resolved. Thus with 
Tubella reticulata and Parmula Batcvii we possess three of 
those species with extremely rigid reticulated structure which 
as yet have only been found in the river Amazons, but to which 
the provisional genus u Uruguaya } ” as will presently be seen, 
# also appears to be allied. 


Uhuguaya, n. gen. prov. 

1. Uruguay a corallioides . (PL VI. fig. 17.) 

SpongiUa coraUioidn , BL, No. 20, p. 22, pi. xxxviii. %. 13. 

Irregularly digitate; rising into a polyebotomous and 
anastomosing mass of cylindrical branches, which may attain 
several inches (7 or more) in all directions. Colour faint 
whitish yellow or dark leaden on the surface, internally 
white or colourless. Surface even, vitreous in appearance, 
extremely hard, smooth, and compact, interrupted by small 
raised vents more or less uniformly distributed at short and 
unequal distances from each other. Internal structure com¬ 
posed of short densely reticulated fibre, formed of the skeleton- 
spicules of the sponge in bundles firmly united together by 
colourless sarcode, which, together with the spicules, in a 
dried state simulates, from its liardnoss and vitreous appear¬ 
ance, an entirely silicified mass. Skeleton-spicule vety 
robust, much curved, cylindrical, rounded at both ends, smooth 
or microspined, about six times longer than it is broad 
(PL VI. fig. 17). Statoblast unknown. 

Loc . u Rapids ” of the river Uruguay, above the town of 
Salto/ Uruguay. 

Obs. This is a most interesting species in almost every 
particular. 1st. Some of the specimens of it that have been 
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sent to England are very large. 2nd. That Kent by Mr. George 
Higgin to his brother, Mr. Thomas H. lliggin, F.L.S., of 
Liverpool, the former took from the “ rapids ” of the river 
Uruguay, above the town of Salto, u 200 or 300 miles ” from 
the sea in the delta of the Parana; in which “rapids” the 
amount of water is subject to such great alteration in quantity 
that, when Mr. lliggin found it, the stream was confined to 
the “ cracks in the rock,” while when he returned to the spot 
again it was “40 feet deep.” The specimen sent to Liver¬ 
pool is still adherent to the piece of rock on which it grew; 
and all the other specimens of the sponge that Mr. Higgin 
saw at this spot were of the same kind. 3rd. In none of the 
specimens sent to England has the statoblast been seen, or 
any other trace of reproductive organs, although the size of 
the specimens evidences full growth, and the circumstances 
connected with them, viz. their presence in a rivej; subject to 
great alteration in the size of the stream, and at a great dis¬ 
tance from salt water, supply all that is required for a 
genuine freshwater sponge. 4th. The characters of the 
sponge above given are unique, although the hardness and 
rigidity of the skeletal structure seems to find a kinship with 
that ot Tuhella.reticulata and Formula Batesii &c., from the 
river Amazons, as before intimated, if not also with Spongilla 
nitensy whose locality is at present unknown. 

With reference to the “ leaden ” colour of the surface, it is 
worthy of remark that this is not only confined to the surface, 
fading off into the white structure of the interior a little below 


it, but in the same branch may abruptly meet the faint 
whitish-yellow colour which the whole sponge may present on 
other occasions. The cause of this diversity in colour must 
be explained by future observation. 

Of the specimens of this sponge known to me, one is in the 
Museum of the Royal College of Surgeons, which Dr. Rower- 
bank states is labelled u near Salto Grande, above Paysandu,” 
presented by Mr. W. Bragge (No. 20, p. 23); but when 
!>r. Bower bank adds that this place is on a tributary of the 
upper part of the river Amazons, it is evidently a mistake; for 
Salto and Paysandu are on the river Uruguay. Another 
specimen is in the British Muscmii, labelled “ Freshwater 
sponge from Paraguay. Presented by it. McAndrew. Register 
no# 72. 11. 13.1; runningno. 622.” + A third is in the Liver- 

B ol Free Museum, viz. that sent to liis brother by Mr. George 
iggin, to which 1 have alluded; and a fourth is part of a 
specimen sent by Dr. Garland of Dublin to the same museum, 
which differs from all the rest in being of a faint yellow-white 
colour throughout } with an accumulation of minute brown 
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bodies hbrc and there on the surface towards the base, which 
are the capsules of one or two undescribed species of the vorti- 
cellate infusorian u Frria” that cannot be confounded with 
the statoblasts (for they would be large enough to be seen 
with the naked eye, and situated in the interior). 

Fulfilling all the other characters of a freshwater sponge, I 
cannot help thinking that a specimen will be found sooner or 
later in which the presence of the statoblast will complete 
them. At the same time, if we are right in identifying the 
statoblast with the winter-egg of the freshwater rolyzoon, 
that flustraceous Indian species which 1 have long since 
described and illustrated under the name of IJislopia lacmtru 
(‘Annals/ 1858, vol. i. p. 1(19, pi. vii.) has not, to my know¬ 
ledge, been found to possess them ; so it is not impossible that 
this may be the case with Uruguay a coraUioides , of which l 
therefore n^ake u provisionally ” a new genus. The speci¬ 
mens mentioned have been carefully examined by different 
people over and over again; but in no instance has a trace of 
a statoblast been found, with the exception of that noticed by 
Dr, Boworbank (No. 20, p. 23), which, 1 think, admits of 
much doubt, not so much of the existence of the a fragment ” 
as of its belonging to Uruguaya coraUioides. 

Observations . 

Although my classification is chiefly based upon the form 
of the spicules of the statoblast, yet it is not to be assumed 
that I have included all the species of the Spongillina that 
have been discovered, but those only in which this means of 
classification has been obtained, as will be seen by the follow* 
ing short summary of I)r. W. Dybowski’s elaborate account 
of freshwater sponges from Lake Baikal, in Central Asia 
(No. 32). 

The specimens were obtained by his brother Dr. Benedict 
Dybowski and Iierr W. Godleusk'i while in Siberia, and 
have been divided into four species, with their varieties re¬ 
spectively. under the generic name of “Lubomirskia” after 
rrince Wladislau Lubomirski, thus— L, Ixricalensi#, Pallas, 
sp., L . hacillifera ) n. sp., L. papyracea, n. sp., and L. inter - 
media , n. sp.; in all ot which the statoblast (gemmula) was 
absent; so that, whatever arrangement is made of them here¬ 
after, the present one mi^t rest upon their general form and 
that of their skeleton-spicule respectively, which places them 
much in the same position as tne two original species (viz, 
S. jluviatilis and S. lacustris) before the spicules of their 
statoblasts were discovered. ♦ 
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Luhomirslcia baicalensis. 

Lubomirtkia hair a ten s i* , Pall hr (apud I lyhowski, No. 32, p. 11, Taf. i. 

fig. 1), with four varieties, viz. «, ft y, b. 

One learns from the figure of this species (op. cit. Taf. i. 
fig. 1), which is half the natural size, that it consisted of long 
digital processes, about 14 inches by ^ an inch in their greatest 
diameters, more or less uniformly inflated at short intervals 
(that is, bullate), but solid throughout. Structure elastic, but 
not crumbling between the fingers. Colour dark grey or olive- 
green. Skeleton-spicule curved, fusiform, gradually sharp- 
pointed, spinifemus generally, but especially towards the ends, 
particularly in the variety y, where the rest of the shaft is 
smooth (PI. VI. fig. 19). 

Loc. Lake Baikal. 

Largest skeleton-spicule 0*222 by 0*021 millim. u Paren¬ 
chyma-spicule ” (yearly form of the foregoing) *0*159 by 
0*006 millim., a smooth thin acerate (fig. 19, a). 

L u bom irsk ia lac illife ra. 

Lubomirskia bacilli/era, n. ap. (No. 32, p. 22, Taf. i. figs. 2, 4, 5, aud 6, 

&c.), with three varieties, viz. a, ft y. 

Massive, more or less lobed. Structure much the same as 
that of the foregoing species, but finer and softer. Colour 
grass-green. Skeleton-spicule curved, cylindrical, sometimes 
fusiform (as in the variety $), round at the ends, and spiuifo- 
rous generally, but more particularly over the ends, sometimes 
(as in the varieties) smooth over the rest or middle of the shaft 

(Pi. VI. tiff. 20). 

Loc . Lake Baikal. 

Largest skeleton-spicule 0*270 by 0*024 millim. Paren¬ 
chyma-spicule a small, thin, smooth acerato. No measure¬ 
ment. 

L ubomirslcia intermedia . 

Lulnmirtkia intermedin, n, ep. (No. 32, p. 28, Taf. iv. fig. 3, A, spicule 

only), with one variety, viz, a. 

Flat, spreading. Structure like that of L . baicalensis, but 
more tender. Colour yellowish or olive-jjreen. Skeleton- 
spicule curved, fusiform, gradually sharp-pointed, spiniferous 
generally (PI. VI. fig. 21). 

Loc, Lake Baikal. 

Largest skeleton-spicule 0*222 by 0*018 millim. Paren¬ 
chyma-spicule a large smooth acerate. No measurement 
given. 
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Lubomirskia papyracea. 

Lubominkiapapyracea, n. sp. (No. 32, p. 33, taf. i. fig. 7 &c.). 
Papyraceous in thinness, with smooth shining surface* 
Structure very soft. Colour white. Skeleton-spicule thick 

S even times longer than broad), curved, cylindrical, round at 
e ends, thickly spiniferous throughout (rl. VI. fig. 22). 
hoc . Lake Baikal. 

Largest skeleton-spicule 0*144 by 0*018 millim. Paren¬ 
chyma-spicule a very small smooth acerate* 

Obs . The u parenchyma-spicule ” appears to be the same in 
each of these species, and therefore is probably merely an early 
form of the skeleton-spicule, and not a u flesh-spicule^” which 
it is hardly to be supposed would be the same in all tour. 

Observations . 

Besides the new species of freshwater sponges in Lake 
Baikal, Dr. Dybowski mentions the occurrence of Spongilla 
lacustris in a small lake at its western end, called the u Pacha- 
bicha See,” together with a new species, viz. S. sibirica (No. 
32, p. 66), which is not described; also the occurrence of 
Spongilla lacustris in the Goktacha See in Transcaucasia, in 
the Dnieper, Minsk, Livonia, and aboutWarsaw and Oharkow; 
also Ephydatia (Spongilla) jluviatilis in Livonia, Warsaw, 
and Charkow; besides Trachyspongilla erinaceus (No. 28 ana 
No. 32, Taf. 4. fig. 13 a), Spongilla erinaceus (No. 32, p. 33), 
? Spongilla erinaceus , Ehr. 

Thus it is evident from what has been above stated that 
freshwater sponges have been found in many parts of Europe, 
m Asia, and in the two Americas; but, to my knowledge^ no 
notice has been made public of their occurrence in Africa; 
still it may be fairly inferred that new species will be dis¬ 
covered there as well as elsewhere; and a yet further infe¬ 
rence may be drawn, viz. that we are only on the threshold of 
our knowledge of the extent and varieties of the Potamo- 
spongida generally, so vast are the freshwater areas that have 
not been explored for this purpose. 

Ehrenberg in his * Mikrogeologie,’ 1855, Taf. 1—12, repre¬ 
sents many araphidisks (birottuates) which he found in 
“ freshwater deposits ” of various parts of the world, several 
of which arc quite different in form from those with which w© 
are acquainted. 

Lastly, 1 would observe that, although I have endeavoured 
to make the above communication immediately useful, it is 
by no means intended to supply what can only be obtained by 
a careful perusal at leisure of all that has been written on the 
subject, especially that to which I have referred. 
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EXPLANATION OF THE PLATES. 

N.B.—1. All the figures of the statoblasts are drawn to the same scale, 
via. l-24th to 1 -1800th inch, in order that their constituent parts may 
appear under the same magnifying-power. They, however, are to a 
certain extent diagrammatic for the sake of clearness, inasmuch as all the 
coats are of course in erntart naturally; the chitinous coat, which is re¬ 
presented by the dark line, is not quite so thick and the spicules are not 
quite so scanty as they are represented; but, generally speaking, the whole 
may be considered nuifivebj magnified on the scale abovo mentioned. 

2. All the u more magnified ” parts or spicules are drawn to the scale 
of l-l2th to 1-fiOOOtli inch. 

8. The skeleton-spicules, viz. figs. 14-18, are drawn to the scale of 
l-12th to 1-1800th inch, and the rest. \ iz. 10-22, on much the same scale, 
having been traced off those done with Uartnack’s no. 4, prism and objec¬ 
tive (No. 82, p. 00). 

4. Fig. 18. V, is only magnified three diameters. 

ft. It should be remembered that all sponge-measurements, both general 
and elementary, can only bo considered approximative; for what is fixed 
upon as a standard at one time may be upset by the measurements of 
another, chielly oil account of the objects appearing under different 
degrees of development in different specimens. 8till there is an avonige 
largest size and shape of the spicule which can easily be recognized: but 
this too is subject to differences; for it may be thick or thin, although 
fully developed] while the former is the shortest and the latter the longest. 
Thus varieties are numerous; but the great point is to give the average 
shape and size of the fully-developed object, and to avoid as much as 
possible the variations; lor the latter confuse, while a very slight acquain¬ 
tance with sponge-structure points out that their existence may be in¬ 
ferred in all cases. 

Plate V. 

Fig, 1, Formula Batesii. Perpendicular section of the statoblast through 
the aperture, showing:—a, cavity filled with germinal matter; 
b f coat enclosing the same ; c, chitinous coat; d, crust; v, inter¬ 
nal layer of parmulifonn spicules; /, external layer of the same; 
9, minute spinous acerate spicules; h, aperture; «, nipple-like 
prolongation of b. 

Fig, 2. The same. More magnified view of fragment of crust bearing 
two parmuliform spicules: «, crust, to show granular appear¬ 
ance of microcellukr structure; b, parmuliform spicule, end 
view; c, the same, lateral view; d, more magnified view of 
spinous acerate spicule. 

Fig, 8. Spongilla nitons, n. sp. Perpendicular section of the statoblast 
through the aperture: a, cavity filled with germinal matter; b, 
coat enclosing the same; e, chitinous coat; a, crust composed of 
columns of hexagonal cells in the section, in juxtaposition; 
e, inner layer of spinous acerates; /, external layer of the same; 
g, aperture: h , nipple-like prolongation of b\ t, more magnified 
view of cell-structure of crust; k, the same of spinous acerate. 
Fig, 4. 8 navicella\ n, sp. Perpendicular section of the statoblast 
through the aperture: a, cavity filled with germinal matter; 
b, coat enclosing the same; <?, chitinous coat; d, layer or 
capsule composed of minute naviealliform acerates (no ap¬ 
pearance of crust-substance); t, aperture; /, nipple-like pro¬ 
longation of b ; g, more magnified view of navioeluform spicule. 
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Dm$umieri\ as the young of species which retain the spinous 
character oi the scales all their lives; for they may just as 
well belong to species which, like B. Raji, become completely 
smooth as they advance in age. Tlie small Rramce with 
spines, from 11-47 millims. long, that 1 have examined, which 
in general agree with the young forms above mentioned and 
formerly described, present no peculiarity which prevents our 
referring them to B, Itaji ; and consequently we may very 
well provisionally range these nominal species among the 
synonyms of the type species in question. It is probable, 
however, that the young individuals belonging to the different 
species of Brama will closely resemble, one another, and be 
extremely difficult to distinguish; in those which I have at 
my disposal, some of which (the largest) were found in the 
stomach of large voracious fishes, and others (the smaller ones) 
fished at the surface of the Atlantic, 1 have been able to 
recognize only the elements of a single continuous series, and 
not the representatives of several species. One of the oldest 
and one of the youngest individuals of this series referred to 
B. Raji are represented in pi. iv. (of the Danish memoir) j 
and 1 refer the reader for their differences and for their com¬ 
parison with the adult fish to figs. 1 and 2. 

With the young Bramai which we have just been discussing 
there was also a Pt,erycombu8 } perhaps a young I\ brama , an 
arctic species inhabiting deep water, hitherto known only 
from specimens derived from the coasts of Finrnark and Nor¬ 
way ; this specific determination, if correct, will furnish a 
fresh proof of the conformity presented in general by the 
faunas of great depths in the tropical and arctic seas. In the 
stomach of the same albacore which contained these inter¬ 
esting young Bramidee there was also a young fish belonging 
to the arctic genus Himantolophus , perhaps H. Reinhardt?. 
Fig. 4, pi. iv. (of the Danish memoir), placed near that of the 
adult Brama } will elucidate the very considerable changes 
that the young Pterycombi undergo auring their growth and 
development. 

A pelagic genus allied to Brama and' j Pterycombus is the 
genus Pteraclis , the still little-known snecies of which per¬ 
haps need to undergo some reduction. Our sailors have 1 " 

found it in the stomachs of albacores: and they have moreoTwm 
captured in the nets very small examples of 7-15 millims. long.! 
Their physiognomy greatly resembles that of the your * 
Bramce and Pterycombi ; and they differ as much as these ar , 
the young dorados from fully developed fish. The body is 
short, thick, and pyriform j the scales are high and hexagonal, 
each armed with a spine directed backward; the preeoper- 
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culum is very spinous; the dorsal and anal are low and 
almost completely retractile within their scaly sheaths; as in 
the young Coryphcsnas and Pterycombij the dorsal does not 
commence so far forward as at a later period, and it is placed 
farther back in proportion as the fish is younger ; the ventrals 
are composed of a tew very fine rays &c. 

9. Naucrates, Nauclerus, and Xystrophorus ; Nomeus, 
PORTHMEUS, LlCHIA, and ClIOKINKMUS ; PAROPSIS. 

Mr. Gill and myself, some years ago, showed that the 
Naucleri are young forms of Naucrates ; and the synonyms of 
the celebrated pilotfish (N. ductor) have consequently been 
augmented by the other probably merely nominal species of 
Naucrates , by all those of the genus Nauclerus , ana by two 
species referred to the genus Seriola . But it has not hitherto 
been noticed that Xystrophorus , Rich., is nothing but the 
youngest form of Naucrates ; moreover, among the first stages 
of Seriola there are also some whicn present, in part, the 
characters of Xystrophorus . The very young Naucrates are 
among the small fishes which are often met with among the 
arms, tentacles, &c. of the Physalicc, pretty frequently asso¬ 
ciated with Nomeus Gronovii , which is not less pelagic than 
Naucrates . These little fishes, as well as the young of Seriola , 
Coryphasna y &c., are also met with in the floating masses of 
seaweeds. The young of Naucrates and Nomeus constitute 
the most frequent product of net-fishing in the open sea; and 
we thus possess numerous examples of them, which bear 
witness in favour of their wide geographical distribution. In 
Nomeus the changes arising from age and development are 
comparatively insignificant, but, perhaps, only because they 
occur so early that they have not hitherto attracted attention. 

Porthmeus argenteus , of which our museum possesses an 
example 74 milbms. long, from the coast of Guinea, is not, aa 
lias been supposed, & young form of ChorinemuSy but of Lichia 
amia. As this species must be referred to a different genus 
from Lichta glaucus y we may very well leave to the latter the 
name of Lichia , ana in future designate L. amia Under that 
of Porthmeus amia (Lac.). On the other hand, Lichia cakar } 
Bl., of which I have before me a specimen 25 millims. long, is 
ft ydung form of some Chorinemus of the Atlantic with four 
dorsal spines, perhaps Chorinemus saJdens . The museum has 
received a corresponding series of a Chorinemus from the 
Indian Ocean 25-34 milnms. long, with seven spinous dorsal 
rays, including successive stages up to the perfectly deve* 
* loj?eu although still very young form. For the subdivision 
Of this genus it would be best to employ a difference hitherto 
Amt. 4s Mag. N. Hist . Ser, 5. Vol. vii. 9 
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unnoticed (see the fig. on p. 512 of the Danish memoir)* 
namely the existence or absence of teeth on the pterygoids 
side by side with those of the palatines and vomer, in accor* 
dance with the following scheme, the divisions of which must, 
however, only be estimated as sections or subgenera, and not 
as true genera :— 

A. 4-5 (6) dorsal spines; scales linear; no teeth on the 

pterygoids. C occidentalis, saliens, polo met a ( Oligo * 

plite w, Gill). 

B. 7 dorsal spines, and teeth on the pterygoids. 

1. Scales linear: 6 Y . tol (6 Y . moadetta , Klz., perhaps the 

young form of C. tol). 

2. Scales short and broad: ( 7 . hjson , saneti Petri, and a 

new species from Singapore which greatly resem¬ 
bles C. altus of the western coast of Central 
America. 

In some species the teeth of the upper jaw are uniserial, 
and in others bi- or pluriserial; but those of the mandible are 
always biserial, although here a remarkable difference due to 
age makes its appearance; the older individuals are homodont f 
and the young heterodont. In other words, in the young 
Ghorinemi, until they are about half-grown, the outer row in 
the mandible consists of very small, numerous, setiform teeth 
placed very close together (almost as in the Chaetodontsh 
which are very different from the strong, conical, recurved 
teeth, separated by distinct intervals, and consequently much 
less numerous, of the inner row. During the growth of the 
fish these outer teeth are replaced by a new row of teeth* 
which, according to the species, are identical with, or more or 
less similar to those of the inner row. A somewhat super¬ 
ficial observation of these important modifications of the 
dental system, which depend upon the age of the individual* 
might easily lead to the establishment of unfounded specific 
distinctions. The pterygoidian teeth, mentioned above* 
likewise exist in the genus Paropsis ; and this genus present# 
another peculiarity not previously mentioned, namely the 
ramification of the lateral line, which, however, seems to 
come less marked with increasing age. 

10. Psenes, Cubickps, and Navabchus. 

It is already known that Navarehus is generically identical 
with Atimostoma and Trachelocirru*. as also that this genus 
falls into that of Cubiceps . But in the present state of science 
it is equally difficult to separate the genera Psenes and Cubi* 
peps, Under these two names a series of species have been 
described which are for the most part young forms still ft#* 
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known in the adult state, and which will no doubt have to 
undergo reduction. Among the rather numerous small pelkgic 
individuals of the genus Psenes possessed by our museum, t 
have been able to distinguish five or six species; but I have 
only partially succeeded in referring them to those which have 
been described. I regard as new a nigh, short, and very com¬ 
pressed form, nearly colourless and semitransparent, from the 
Straits of Surabaya, P. pcllucidus , sp. n. (figured p. 516 of 
the Danish memoir), which, I suppose, coufd not very well 
represent the juvenile form of a Navarchus . Another form 
very widely distributed in the Atlantic is represented in pi. v. 
fig. 2 (of the Danish memoir) ; I have made it provisionally 
a new species under the name of P. maculatus , but strongly 
Suspect that it may be a young form of Navarchus sulcatus 
(Cubiceps gracilis ), or of Atimostoma capense (species which 
are perhaps identical), or of some analogous form. We shall 
haraly deceive ourselves if we regard these three types (P. 
maauatus, N. sulcatus^ and A . capense) as three successive 
stages of a single species, or, at any rate, of several very 
nearly allied species, which only appear rarely at the surface 
of the sea in their developed state, and which, in consequence, 
are still but little known to naturalists; perhaps, indeed, it is 
not precisely my Psenes maculatm , but another nearly allied 
form, which I have met with more rarely, and which is dis¬ 
tinguished by a smaller number of rays in the vertical fins, 
that is really the young form of Navarchus tiUlcatus and Ati¬ 
mostoma capense . The group Psenes - Cubiceps is, in point of 
fact, one of the pelagic groups of which we know least, and 
with regard to which we have scarcely begun to lift a little 
comer of the veil which hides the rich ichthyological fauna of 
the great depths. In none of these young or more advanced 
forms of Psenes have I found a spinous prseoperculum as in 
80 many other young Scomberoids, and as is the case in the 
adult state with the nmoperculum and interoperculum of a 
fish which appears to oe very nearly related to Psenes , namely 
JMinurichi thya (Pammelaa) pereiformis ; there is nothing 
which seems to indicate that any of the forms of Phenes that 
have been described, or that 1 have examined, can be derived 
ima that species, which is only known from specimens from 
the eastern coast of North America. 

11. Stromateus, Apoleotubj Sckedophilus ; Trachy- 
N0TD8; Mickopteryx; Seriola. 

The conjecture has already been put forward that the 
cremtkUus ” Cuv., is a young form of Stromatem 
idoiiu (Oardsnii, longipinnia ). Dr. Gtinther has also 
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shown that Stromateus securifer is only a young 8. argenteus 
{pandidus) ; and the subordination on the same ground of 
Apolectus stromateus to 8. varu is confirmed by the descrip¬ 
tion of a little fish (13 millims.) from the Straits of Riouw, 
with large ventrals and the margin of the praeoperculum den¬ 
ticulated, in which I have recognized a still younger form of 
the Apolestus and of 8. paru. In consequence of these analo¬ 
gies, and depending in part upon the materials at my disposal, 
and in part on what I have found in the literature of the sub¬ 
ject, it seems to me more than probable that 8. ( Seserimus) 
microchirvs , with more or less rudimentary ventrals, is a young 
form of 8. fatal a ; but as this question, when once raised, may 
easily be elucidated by the ichthyologists of the Mediterranean 
coasts, 1 shall leave to them the task of solving it, and shall 
not discuss it further. With regard to the genus Stromateus 
I shall further remark that the separation effected by M. 
Bleeker of the three species 8 . argenteus , cinerea f and 
sinensts {atous, albus) as forming a distinct genus, Stroma - 
teoides 7 must be sustained. This genus is chiefly character¬ 
ized by its short branchial clefts ; young examples of Stroma - 
teoides sinensis also confirm the proposition, already advanced 
by M. Bleeker, that the ventrals, in this genus, disappear 
earlier than in the true Stromatei , if indeed they are not com¬ 
pletely deficient. 8. medius } Pet., is a true Stromateus , and 
not a Stromateoides. 

The genus Schedophilus , which belongs to the true pelagic 
fishes, counts several (4) species; I shall abstain from dis- 
cussing whether it may not be necessary to make them 
undergo some reduction. The pretty numerous specimen** 
chiefly young, that our Museum possesses must all be re* 
ferred’to 8. medusophagus. The differences of age manifested 
in the proportions of the parts of the body, the system of 
coloration, & e, might certainly, if we examine them isolatedly, 
give rise to the establishment of illegitimate species ; but they 
nave no great importance from a general point of view. 

The great differences arising from age, which, in the genua 
TrachynotuS) have caused a series of false species, and even 
genera ( Dohodon , Bathrolcemus) to be established, have already 
been dealt with by MM. Gtinther and Gill, and I have nothing 
essential to add. I shall only remark that T. rhomboids* of 
the West Indies already has its rhomboidal physiognomy #ad 
its much prolonged sickle-shaped fins at an age when those 
prolongations of the fins are still rather short in the T. ovatus 
of the Indian seas, and that I am of opinion (with Mr. Gill) 
that these two species must be regarded, at least provision* 
ally, as distinct. On the other hand, Microptorfyw ( Chloro * 
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scombus) c hrysurus is not one of the forms in which the 
changes due to age can give rise to the establishment of de¬ 
ceptive species. Nevertheless the scapular and prceopercular 
Spines, which are characteristic of so many Scomberoids in 
the first phases of their development, are not wanting in the 
youngest individuals (10-25 millims.) of the scried that I 
have examined. 

The division indicated by ft. Cuvier, and effected by Mr. 
Gill, of the genus Seriola into two distinct genera, ZonicJithys, 
Swainson, and Halatractus^ Gill, seems to be very natural. 
(8. gigas is the type of a third genus, Naucratopsis, ( Jill; and 
8. Dussumieri ana succinctu are young forms of Naucrates 
duct or). To the genus Zonichthys belongs 8. nigrofasciata 
(with which S. intermedia is no doubt to bo united); the genus 
Halatractus , or Seriola proper, includes 8. Dumer Hit . liisso 
(with which 1 identify not only 8. purpnraseens, Hchl., but 
also 8. SolandrijC. & V.), S. t/uinqueradiata , Hchl., 8. sonata, 
Mitch. ( carolinensis, Holbr.), and S. rivaliana (8. Boscii,fdl- 
cata , and bonariensis perhaps do not differ from this last 
species). 8. tapeinometopon (an example 73 millims. long 
from the Indian Ocean) is no doubt only a young form of 
& Dumerilii, with the transverse bands which are character¬ 
istic of so large a number of young Hcornberoids. Young 
Heriolm are tolerably frequent in our pelagic collections; the 
entire group may therefore no doubt be regarded as subpelagic, 
and certain forms (such as 8 . rivoliana) as completely pelagic. 
Besides several more or less juvenile forms of 8. Dumerilii 
and 8 . rivoliana, our museum possesses very young forms 
(19-26 millims.) with the head armed with very large spines, 
and greatly resembling the so-called Xystrophorus phase of 
Naucrates; I have referred them to 8 . zonata ( carolinensis ) ; 
lastly, young spinous forms of 8. nigrofasciata and 8. qxiin- 
gueradiata, with regard to which I refer to the figures (pi. iv. 
figs; 7-11 of the Danish memoir) for the greater or less diffe¬ 
rences in physiognomy, the system of coloration &c. which dis¬ 
tinguish them from the adults. I think also that we must refer 
to the subpelagic forms the Seriolichthys bipinnulatus (the nraa- 
operculum of which, notwithstanding what has been sam, is 
not denticulated), as having been observed not only in the 
Indian Ocean, but also in the Mediterranean and the West 
Indies* The Seriolellce having been identified with the Nep- 
foment by Dr. Gunther, wo must suppose that the armature 
of spines indicated in them likewise does not constitute a per¬ 
manent character. 
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12, Caranx, Carangichthys ; Galuchthts; Selene 
(Argyreiosus, Vomer). 

In the Caranx group too many and too few genera have 
been established. Following the principles adopted by certain 
authors, we might establish still more of them; for several un¬ 
described species represented in our museum must furnish 
types for new divisions; on the other hand, we cannot approve 
of suppressing them all. A critical revision allows us to 
Tetain the six following genera:— 

1. Trachtrus , Cuv. (Gthr.). The lateral line is citirasaed 
throughout its whole length. The species of this genus have 
erroneously been united into a single one; I am able to dis¬ 
tinguish the following :— T. Linncei , Malm, the form from 
the Northern seas, which, however, is also met with in the 
Mediterranean; T. mediterraneus (Steind.), which also pro¬ 
bably occurs in the Northern seas, where, however, it is cer¬ 
tainly rare; T. Cuvteri, Lowe (Madeira, West Indies, west 
coast of South America) ; 7\ japomeus , Blkr. (China, Aus¬ 
tralia). The relative proportions between the two parts of 
the lateral line, its more or less sudden or oblique inflexion, 
and the height of the plates in proportion to their breadth, 
furnish good specific characters. 

2. Afegalaspis , Blkr. With 8-9 finlets separated from the 
dorsal and anal. 

3. Decapterus , Blkr. A single finlet (the last ray of the 
fin) separated from the dorsal and anal. 

4. Caranx, Cuv. Lateral line incompletely cuirassed as in 
2 and 3; no isolated finlets. Carangictithys is only a young 
Caranx with the prseoperculuin denticulated. This genus has 
been divided into a great number of subgenera, which it would 
be superfluous to enumerate, and which ought all to be sup- 

5. Qallichthys , Cuv. Naked, or nearly scaleless; the first 
dorsal is rudimentary in young individuals, and altogether 
wanting in the adults. Stephan's, Scyris, Hynnis, &c. are 
founded upon differences arising from age, and must conse¬ 
quently be eliminated. 

6. Selene, Lac. (Vomer, Aravreiosus, &c.). 

The young of Caranx and Trachurus, down to a length of 
10-14 millims. for the smallest, are often brought by the sailor*, 
and we thus possess a great number of them; but it is Pot pos¬ 
sible to determine their species with exactitude except when 
they occur in more complete series, which enable us to recognize 
the characters of the adult. In my memoir I indicate the diffe¬ 
rences arising from age that I have observed in certain species 
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especially from the West Indies ; and these, considering the 
difficulty of distinguishing from each other the species be¬ 
longing to these genera, merit some attention. The youngest 
individuals with no scales or lateral line, and with a spinous 
prawerculum, certainly do not present any character which 
enables us to decide whether they are Trackuri or Caranges. 
The species in which 1 have observed the greatest changes 
during growth and development is C, armatus ; but they arc 
already in great part well known, and I shall not here examine 
them m more detail. These changes are, however, very in¬ 
ferior to those observed in the Gallichthyes , which nave been 
divided into more genera than there are species in reality, 
because the successive stages which recur in an analogous 
manner in the different species have been interpreted as con¬ 
stituting so many separate generic types—the result of which 
has naturally been that the diagnoses of the species have be¬ 
come as incorrect as possible, ami that systematic confusion 
has attained its final limits. Each of the three or four exist¬ 
ing species passes through a phase of Blepliaris ( Gallichthys ), 
one of Hcyris, and one of Ilynnis. Hynnis goreernis is thus 
the adult form of Gallichthys (rgypt incus and of Scyris alex- 
andrinm ; the forms described by Poey under the names of 
Scyris analis and Jfynnis cubensis correspond in the same way 
to G. (Blepharis) crinitus . The Scyris phase belonging to 
G. ciliaris has not been before described. It may be asked 
(but, owing to the want of sufficient materials, 1 cannot decide 
the question) whether G. ciliaris of the Indian Ocean 
differs specifically from the American G. crinitus. If these 
two forms, comparatively rare in the adult state, are, as I 
suppose, fishes which inhabit tolerably deep water, we can 
understand that the same species might occur in seas far dis¬ 
tant from each other. The general rule which finds its ex¬ 
pression in the changes of form produced in this genus may 
oe summed up as follows:—Greater and greater elongation 
of the body, so that its original proportions are completely 
altered; reduction of the number of spinous rays in the dovsal 
and anal fins, as also of the filamentous prolongations of the 
ventrals, ana, later on, likewise of those of the dorsal and 
anal. 

Exactly similar changes occur in the genus Selene , Lac. 
(p. p.) (*s Argyreiosus, Vomer. Phtysomus) ; and in conse- 

2 uence u analogy ” and u affinity ” have been until very 
itely confounded in them as in Gallichthys ; nay, more, 
after Dr* Gather had elucidated the filiation of the forms in 
the essential points, the justice of his views was contested, 
*|n4 the error again maintained with a certain emphasis 
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Leaving out of consideration Argyreiosus dorsalis , with regard 
to which I will not attempt to decide whether it is a variety of 
Selene setipinnis or a distinct species, it seems to me evident, 
from all that I know in nature and from literature, that in* 
stead of four species there are only two on the east coast of 
America, namely Selene (Argyreiosus) vomer, Linn., and S* 
setipinnis , Mitch. (Vomer Brownii), I have illustrated by 
two series of figures (pp. 543 and 547 of the Danish memoir) 
the development of these two species and the changes they 
undergo with age. The young form of S. setipinnis has been 
described under the name of Argyreiosus unimaculatus ; if 
consistency had been desired it might have been set up as a 
distinct genus; the very old form of the same species is Platy~ 
somus micropteryx of Swainson. Argyreiosus vomer, L., Zeus 
rostratus and Argyreiosus capillaris of Mitchill, A . Spixii, 
Cast., triacanthus and Mauricei , Sw., and senegaletisis , Guich., 
are all one and the same species, Selene vomer (L,), which, 
in its complete development, is represented by the Selene 
argentea , Lac:., described by Brevoort. The two species 
attain nearly the same size (2 feet), and follow a very parallel 
course in their evolution—with this reservation, however, that 
the successive stages present greater differences among them¬ 
selves in S. vomer than in S. setipinnis . and that the principal 
changes are earlier accomplished in tnis latter species. As 
will be seen from the figures, the young forms of the two 
species have the body very short and thickset; the first dorsal 
and the ventrals are well developed, and have filamentous 
prolongations in S. vomer ; with age the body extends more 
or less in length, and the ventrals as well as the first dorsal 
are reduced to a minimum, while the pectorals become elon¬ 
gated, and the first ray of the anal and that of the second dorsal 
acquire an enormous length, in S. vomer . Thus, in propor¬ 
tion ba the form of the body is modified, the prolongations of 
the fins which in the young perform the office of instruments 
of movement or of balancement, are replaced in the adults 
by prolongations of the same nature, but developed elsewhere* 
Both species occur on the west coast of Africa, and they have 
also been met with on the west coast of America. I must, 
however, remark that the species from Nicaragua possessed 
by our museum, and which there represents 0. vomer, is a 
distinct species (S. Oerstedii, m.), distinguished by a peculiar 
profile and by the number of its rays (D. 8.1.18; A. 1.15). 

13. Zeus; Zenopsis (Lampris; Mere). 

A critical comparison of the materials in the possession of 
our museum, in the form of fishes from St. rierre, in the 
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Mediterranean, combined with the statements contained in 
literature, lias led to a fresh examination of a question which 
has also been raised elsewhere—namely, whether Zeus fiber 
anAZ.pungio must really be considered distinct species, or 
only varieties with a more or less local character. It is 
clear that the differences which have been appealed to are not 
characters relating to sex or age; but at the same time it re¬ 
sults, from the examination that I have made, that Z.pungio 
can, at the utmost and even with difficulty, be regarded only as 
a variety of Z.faber, and by no means as a distinct species— 
an opinion which seems to be shared by the greater number 
of the Italian ichthyologists. The only somewhat constant 
character is the form and size of certain scutes at the base of 
the second dorsal. On the other hand, I must maintain that 
Z • austraits 9 Kich. (Australia), is a perfectly different species 
from Z . faber , but perhaps identical with Z\ japonicus ; 
whether Z. capensis is a third species, or to be combined also 
with Z. australis, is a question still to be solved; in any case 
it will belong to a species distinct from Z. fiber. It is no 
doubt with good reason that Mr. Gill has established the 
genus Zenopsis for the species more exclusively inhabiting 
tne deep waters (which can hardly be said of the true species 
of Zeus), sucli as Z. conchifer (Madeira, with Z. ocellatus of 
North America) and Z. nebulosus (.Japan): but the right of 
these species to be considered distinct still needs revision, 
which is the more necessary as the characters indicated are of 
rather doubtful value, and as we have here to do with species 
inhabiting the great depths of the oceans, and the geogra¬ 
phical distribution is often very extensive in the fish of this 
category. I shall refer finally to the note by Dr. Gtinther on 
a supposed juvenile form of Mens maculata , a note which is, so 
to sneak, the harbinger of the interesting particulars which 
the future will no doubt bring us as to the hitherto unknown 
metamorphoses of the genera Zeus and Lampris . 

14 . Psettus ; Zanclus and Gnathocentrum ; Platax. 

Dr. Gttnther has already demonstrated that Gnathocentrum, 
Guich. (Zanclus canescens f L.), is only a young form of 
Zanclus comutus; nevertheless the late M. feleeker, in his 
i Atlas Ichthyologique.’ still separates them as distinct species. 
I have therefore thought it right to state that for me also it is 
an established fact that the genus Gnathocentrum and Z. canes - 
cens are respectively only the young stages of the genus 
Zanclus and of Z. comutus. 

Other authors have already pointed out that it is an error 
to deny palatine teeth to the genus Psettus. The four species 



118 Dr. C. F, Ltttken on the Changes of Form in Fishes 

which constitute it are all armed with five very considerable 
groups of card-like teeth on the vomer, the palatines, and 
thepterygoids. These four species are:—the true P. rhombeus 
of Forstal from the Red Sea and the Mauritius (figured in the 
illustrated edition of Cuvier’s ‘ Rfegnc Animal,’ pi. xlii. fig. 2), 
which authors, except the late Sir John Richardson, have 
erroneously confounded with P. argenteus } Linn., from the 
East Indies, Australia, and China (see ‘ Voyage of the Ere¬ 
bus and Terror,’ pi. xxxv. fig. 1) ; P. faleiformis , Lac., 
from the East Indies, and P. sehce y C. & V., from the west coast 
of Africa. 

The species of the genus Platax are subject during their 
growth and development to such considerable changes, both 
hi physiognomy and in the form of the body and the colora¬ 
tion, that great confusion and the establishment of a number 
of nominal species could not but result from them. Never¬ 
theless more light has by degrees l>een thrown upon this 
question; and m this respect I may refer especially to M. 
Bleeker’a text and the very instructive plates of his great 
1 Atlas Ichthyologique.’ But (and this is a singular fact) he 
has neglected a character of which M. Klunzinger first indi¬ 
cated the importance, and without which wc shall never 
arrive at a certain determination of the species. Jn some 
species (P. teira, Forsk.) the three points of the teeth of the 
outer row are of the same size.; in others (P. vespertilio , Bl., 
= orbicularis) the middle point is very distinctly larger j in 
others, again (P. batavianus and P. pinnatus (L.), Blk.), it is 
much larger than the others and completely predominant. It 
would not appear that we know more than these four species; 
M. Bleckers fifth species (P. melanosoma) is only Known 
from a veiy young specimen j and the author (whose recent 
loss is so much deplored) himself regarded it as doubtful. 

15. SCOMBERKSOX 8AURUS. 

Dr. Glinther having already indicated, although very briefly, 
the metamorphoses ot this fish in their principal features, I 
may here confine myself to referring to the figures on p. 56? 
(of the Danish memoir), which represent the different phases 
of the evolution of the rostrum, as also the physiognomy tef 
the entire fish in one of its youngest stages j and as they are 
accompanied by a corresponding series of figures representing 
the very well-known evolution of the same parts in the com¬ 
mon Garfish (Belone vulgaris ), the analogies and differences 
between the development and transformation of these ttvo 
nearly allied fishes will strike the eye at once without need of 
further explanation. 1 will only add that Scomber esox saurus 
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is in the highest degree a pelagic fish, the young of which, 
easily recognized ana impossible to coniound with any others, 
are captured everywhere between the tropics, and even beyond 
them, especially the youngest forms. It is therefore not diffi¬ 
cult ta obtain a series of all the successive stages of this genus. 
Nevertheless, in this great accumulation of more or less juve¬ 
nile forms derived from very widely separated parts of the 
great seas of the globe, I have been unable to distinguish more 
than one species, and have come to the conclusion that, 
properly speaking, wc only know a single species belonging 
to tnis genus, namely the pelagic and essentially cosmopolitan 
species known under the name of 8 . saurus or S. Canmerii . 
I must, however, make an exception in favour of 8 . orevi- 
roetris of California, a very distinct species described by 
M. Peters, which is distinguished by an excessive abridge¬ 
ment of the two jaws, a peculiarity to which we find an ana¬ 
logue in theyoung of 8. murus in a certain stage of evolution. A 
critical examination of the characters indicated for the other 
species of 8combere8ox also seems to show that they do not 
rest upon a very solid basis ; but I must leave it to the ichthyo¬ 
logists of the shores of the Mediterranean to elucidate 
from this point of view the case of 8 . Rondeletii and its 
relationship to 8 . saurus of the Atlantic. The anatomical 
character upon which its separation as a distinct species is 
founded has not, so far as I know, been verified since it was 
established by M. Valenciennes • hence it does not appear to 
have any real foundation; ana the Scomberesocea from the 
Mediterranean that I have examined possessed a swim-bladder 
like those of the ocean. 

Another eminently pelagic form of this group is Eulepto - 
rhamphu8 longirostris . There is therefore a certain proba¬ 
bility in favour of the opinion that all the different species 
which have been established in this genus from individuals 
fished in the two great oceans at points very distant from one 
another are only representatives of a single pelagic and cos¬ 
mopolitan species; but for the more satisfactory verification 
of this supposition it would be necessary to have at command 
more considerable materials than any museum at present 
possesses. 

16 . Pomacanthus; Holacanyh us; Chsstodon ; 
Tholichtoys ; Ermi’pus. 

On the shores of the Antilles there live two species of 
Pomomnthue which are certainly distinguished at all ages by 
positive and non-equivocal characters, but which in habit, 
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coloration, pattern, squamification, &c. undergo changes so 
profound and so analogous that we cannot be surprised if 
ichthyologists on the one hand have created a great number 
of nominal species, and on the other have not succeeded in 
separating from each other the very analogous young forms 
belonging to the two species. The natural consequence of 
this has been that tlie connexion between the young and older 
forms being incap'able of being overlooked by those who had 
sufficient material at their command, authors have fallen into 
the extreme opposite mistake, and united the two species, 
including all the phases of their development, under a single 
species including a whole scries of varieties. The consider¬ 
able materials contained in our two zoological museums now 
combined (the Royal Museum and that of the University) 
have enabled me to study the distinctive characters of 1\ paru f 
Bl., and P, aureus , Bl., at all ages, and to confirm, with some 
modifications, the correctness of the views put forward on this 
question by MM. Bleeker and Poey. 

Holacanthus ciliaris is subject to analogous changes; and 
IL formoms of Castelnau is evidently only a young form of 
this species. On the contrary, the changes due to age are 
comparatively insignificant in H. tricolor ; the young indi¬ 
vidual represented in pi. v. fig. 6 (of the Danish memoir) has 
the same large ocellated spot which distinguishes many young 
Chcetodonts. As to the secondary squamification, Holacanthus 
ciliaris stands in the same relation to //. tricolor as Pomacan - 
thus aureus to P. paru . Neither of these genera, so far as we 
know, passes through the so-called u Tkoiichthu phase; and 
it is hardly probable that this case occurs in them. 

On the otner hand, this phase occurs in so great a number 
of true Cluetodonts, that there can be no doubt it is common 
to them all. Among the larvae of Chaetodonts or “ Tholtch - 
thyes ” that I have had before me I will mention two. One 
of them (pi. v. fig. 8 of the Danish memoir) represents, in my 
opinion, one of the stages of C. sedentarius f Poey (araeilis } 
Gth.), or of some little-known nearly allied species: the Other 
(fig. 10) 1 have referred to Parachastodon ocellatus (C. & V.); 
and it would then represent that species in a still younger stage 
than those at present known, distinguished, among other 
things, by this peculiarity, that the supraorbital margin termi¬ 
nates in a spine directed obliquely sideways and backwards. 
Like the Chrotodpnts, the species of the genera Epkippus 
(Scatophagus). Harpodurus , and Chelmo , after having com¬ 
pletely passed through the u Tholichthys n phase, so far as 
such a pnase exists, undergo modifications, in the form of the 
body, the coloration, &c., which merit attention, because they 
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during their Growth and development. 

are always sufficiently great to give rise to the establishment 
of false species when one has not sufficient materials at com¬ 
mand. Ephippus argue appears to me, however, to include 
three species:—the Cninese form, with a small number (20-30) 
of large spots; the East-Tndian type species, with many spots 
of moderate size; and a form from the Sunda Islands with 
numerous small spots, a pattern which, iq young individuals, 
changes into transverse bands (E. ornatus) . * Strictly speaking 
we cannot characterize our youngest Ephippus as a u Tholich - 
thys ; ” but nevertheless it has so many points in common 
with this phase of Chwtodon that we muy describe it as being in 
a “Tholichthyoid” phase. It somewhat resembles a Chromis 
or a Pomacentrum : the body is short, squat, and much com¬ 
pressed, the profile of the head nearly vertical, the skin rough 
and without scales; the fins are naked; the pattern consists 
of dark transverse, bands; the forehead is broad, convex, and 
protected by two thick, rounded, triangular shields, which 
meet in the median line, but which, posteriorly, embrace 
between them the apex of a parietal boss; there is also on 
each side a temporal boss accompanied by a stout spine, which 
is the inferior extremity of a triangular suprascapular tubercle; 
the prolongation of the operculum (t. e. of the prseoperculum 
and interoperculum) is divided by a notch into two short 
rounded parts, of which the superior is directed backwards, 
and the inferior inwards and downwards. 

17. Acanthurus, Naseus; Acronurus, Keris. 

We now know that Keris and Acronurus are respectively 
only the young forms of Naseus and Acanthurus. With 
regard to the development of the Kertdes and their transfor¬ 
mation into Naseus I may refer to the illustrations which 
accompany the magnificent work that Dr. Gfinther is publish¬ 
ing under the title of i Fische der Slldsee. There are nume¬ 
rous analogies between the young individuals of the two 
genera—the form of the body, which is short, with strongly 
arched contours, the streaking and partial metallic lustre of 
the skin, the greater length of the anterior dorsal and anal 
spines, the different position of the ventrals relatively to the 
pectorals, &c. My own contributions to the history of the 
metamorphoses of the genus Acanthurus consist in the indi¬ 
cation of the so-called "Acronurus” form of the two West- 
Ind ian species, Acanthurus chirurgus (phlebotomus) and A* 
ceeruleus , and of the still more curious form under which the 
so-called u Acronurus ” shows itself in its first phase. In fact 
I regard as a young example of A . cceruleus y Schn., the very 
marled form of Acronurus represented in pi. v. fig. 4 (of the 
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Danish memoir), which was captured in the western part of 
the Atlantic in the neighbourhood of Brazil; it is 34-37 
millims. long, discoid, nearly orbicular, colourless, with a 
silvery band, &c . The most serious objection that could be 
raised to this interpretation is the presence of a very different 
young form (pi. v. fig. 3), not larger, and sometimes even 
smaller, which, however, notwithstanding its small size, is 
already in a comparatively more advanced stage, transitional 
between Acronurus and Acanthurus , and which must with 
absolute certainty be referred to A . cmrulem . Whether this 
apparent contradiction arises from the circumstance that we 
have to do here with different though nearly allied species, or 
is due to the fact that the metamorphosis may take place a 
little earlier or a little later, is a question which I shall leave 
undecided for the present. Another, younger specimen of the 
same form, perhaps of the same species, but captured N.N.E* 
of the Bermudas, and characterized especially by the compa¬ 
ratively enormous development of the anterior (strictly the 
second) spine of the dorsal and anal, which gives these little 
nearly rhomboidal fishes a very peculiar aspect, makes known 
to us the u Acronurus ” phase at a period still less advanced, 
and which cannot be very far distant from the time of exclu¬ 
sion from the egg. 

As a contribution to the evolution of the Acanthuri I must 
also cite the change which the dental apparatus undergoes in 
A . 8trigo8us (ctenodon). The adult fish presents this peculi¬ 
arity—the teeth are pectinated only on one side; the young 
individuals still in the u Acronurus ” phase have them pecti¬ 
nated on both sides. As these little fishes pass from the stage 
of Acronurus to that of Acanthurus the teeth with unilateral 
pectination make their appearance and predominate over those 
with double pectination. 

18. Fi8Tulakia villosa ; Centriscus vehtaris and 
buevispinis ; Centriscops and Orthichthys. 

Futularia villosa of Klunzinger is only a young form of 
F. serrata , Cuvier. The small close-set spines which clothe 
its skin occur also in young examples of F. tahacaria . It is 
not easy to differentiate these two species (of the east and 
west) in consequence of the modifications which their Propor¬ 
tions undergo during growth &c.; but it is still more difficult 
to distinguish the two forms of Aulostomus , the specific value 
of which seems to me very doubtful. 

Centrwcus gracilis , Lowe, of which our Museum possesses 
several young examples from the Atlantic, south and north of 
the equator, must almost he regarded as a pelagic species. 
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The young individuals differ considerably from the adults by 
the shorter form of the body, their shorter tubiforra muzzle, 
and by the well-marked development of the teeth, of the scutes 
of the skin, and of the hooked spines of the scales. There is 
no doubt that “ G . velitaris Pallas, is a nearly adult form, 
and C . brevispinis, Kn., Steind., a very young form of C. gra¬ 
cilis, and that these two specific names must disappear, as well 
as the genus Orthichthys of Mr. Gill. His genus Centriscom 
(type C, humerosus, Rich.) is better founded as regards the 
"physiognomy, but is not based upon any important character or 
any special peculiarity of organization. 


Finally, in a postscript, I refer to the considerable changes 
which occur in some groups of marine fishes which I have not 
had the opportunity of examining in this memoir, but which 
have been elucidated by other authors, or will be so, I hope, 
hereafter by myself. I may cite, for example, the metamor¬ 
phoses (1) of the Plcuronectidae, which have especially been 
elucidated by MM. Jap, Steenstrup and Alex. Agassiz; (2) 
of certain Gadoids; the Couchiw , notwithstanding what may 
have been said, are the young of various species of Motella , 
and Hypsiptera argentea the young form of a Phycid; (3) of 
the Macruri , Qphidia , and Trachypteri , which have been 
elucidated by Mr. Emery j (4) of the Sunfish (Mola rotunda 
and Ranzania truncata ), of which I hope soon to be able to 

f ;ive an explanation conjointly with M. Stecnstrup; and, 
ftstly, (3) of Ansonia Cuvieri , Risso ( Luvarus impcrtalis), of 
which M. Giglioli has demonstrated that Diana semilunata } 
Risso (Astroaermus coryphetnoides) , is the young form. This 
last is certainly one of the most remarkable of the transforma¬ 
tions presented by the family of the Scomberoids, otherwise 
so rich in examples of this kind, to the knowledge of which I 
have also made some contributions in this memoir. 


XI. —Notices of British Fungi . By the Rev. M. J. 
Berkeley, F.R.S., and C. E. Broome, Esq,, F.L.S. 
[Continued from ser. 5, voL iii. p. 212.] 

[Plate HI.] 

1838. Aaaricus (Amanita) nitidus } Fr. 

Mattishall, Rev. J. M. Duport, 

Several specimens have been forwarded, some exactly agree- 
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ing with the definition of Fries in the thick indurated angular 
warts, while others approach so near to A . rnappa that it is 
difficult to distinguish them. 

1834. A . (Lepiota) granulosus , Batsch, var. rafescens . 

A curious form was found near Bristol by Mr. Bucknall, 
auite pure white at first, then partially turning red, and in 
drying acquiring everywhere a rufous tint. 

1835. A. (Lepiota) seminudus y Loach. 

Clifton, Mr. Bucknall. Coed Coch, 1880. 

1836. A. (Lepiota) Bucknallij B. & Br. Olidus, pileo st 
campanulato convexo, albo, stipiteque deorsum pulvere lila- 
cino oonspersis, lamellis albis marginem vix attingentibus. 

Pileus nearly 1 inch across; stem 3 inches high, dilated at 
the base. A doubt has been suggested whether this may not 
be Quelet’s var. litacinus of A. seminudus ; but as he does 
not mention the strong gas-tar smell, they cannot be the same. 
The spores in this species are much longer, *00027 by '0001, 
in A . 8eminudu8 *00015 by '00007 inch. 

1837. A. (Armillaria) focalis, Fr. 

On bare ground under old laurel trees. Coed Coch. 

Pileus 4 inches across, pale fawn-coloured, darker above, 
slightly virgate, extreme margin involute ; stem 5 inches high, 

inch thick at base, variously lacerated; mycelium white, 
fibrillose, ring very broad (to which the specific name alludes), 
superior; odour farinaceous; substance tender. Almost agree¬ 
ing in dimension with the var. Goliath and certainly one 
of the finest British species. 

1838. A . (Tricholoma) stans , Fr. 

This species was formerly called by Fries A. mssundatus f 
and was found of large size at Coed Coch. Tne figure in 
the 1 leones’ marked u pesaundatus ” is now referred to A. slant. 
The true A. pessunaatus was sent by Mr. Benny from Lu¬ 
cerne. 

1839. A . (Tricholoma) guttatus , Schesff. 

This curious species was found at Downton by Mr. Howse. 
who brought an excellent drawing to the meeting at Coed 
Coch. 


1840. A . (Tricholoma) tumidus f P. 

Coed Coch. Exactly according with Krombholz’s figure* 
*A. (Tricholoma) liximu$ ) Fr. 

There is no doubt that Sowerby’s A. compressut is this 
species. 

1841. A . (Clitocybe) hirneolus , Fr. , 

Coed Coch, Oct. 1877. 

1842. A. (Clitocybe) amarus. Fr. 

Holm Lacy, Mr. Perceval, 1878. 
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184S. A. (Ciitocybe) pithy ophilrn, Fr. 

Coed Coch, 1880. 

1844. A . (Ciitocybe) cryptarum, Letellier. Dense cassjri- 
tosus,pileis subconicis depresso-flocculentis bmnneismaculatis; 
stipitious albis substriatis virgatis surBum attenuates plus 
minus compressis anguste fistulosis; lamellis angustis arcuatis 
subdecurrentibus albis. 

Coed Coch. On sawdust. Habit that of A. tumuhsus. 
Pilei varying much in size^ according to the denseness of the 
clusters. Inodorous, insipid ; stem mottled within. 

1845. A. (Clitocyoe) aecastes, Fr. 

Coed Coch. On sawdust. Agreeing closely with the 
figure of Fries in the { leones but we are doubtful whether 
what we find is not an advanced stage of A. cryptarum —a 
matter which requires future observation. 

1846. A. (Ciitocybe) Trogii, Fr. (A. suaveolens, Trog). 

Coed Coch. The colour approaching that of A . metachrous . 

1847. A . (Ciitocybe) senilis, Fr. 

Coed Coch, 1880. 

1848. A . (Collybia) macilentus , Fr. 

Coed Coch, 1880. 

*1848 bis. A. (Collybia) stolonifer , Jungh. 

Perth, Dr. Buchanan White. 

1849. A . (Mycena) adonis, Bull. 

Garthewin, Mr. Brownlow Wynne. The scarlet form. 

1850. A. (Omphalia) hydrogrammus, Fr. 

Coed Coch, 1880. 

1851. A . (Omphalia) injumatus , B. & Br. Pileo obtuso 
nec membranaceo e viridi infuraato; stipite tenui, luteo; 
lamellis paucis latia decurrentibus distantibus luteis. 

On bark. Amongst moss. Garthewin. Mr. Brownlow 
Wynne, Pileus 2 lines across; stem 1 inch high, not a line 
thick, dilated at the base, tomentose, especially below; gills 
about twelve, with smaller intermediate. Allied to A. umbeU 
lijhrus, but quite distinct from all its varieties. 

1852. A. (Omphalia) offuciatus, Fr. 

Coed Coch, 1880. 

^ 1853. A . (Omphalia) Martens, B. & Br. Odor stercora- 
rius; pileo umbilicato brunneo; stipite gracili concolori; 
lamellis decurrentibus. 

Coed Coch. On lawn with A. retostus, 

*A, (Pleurotus) ulmarius, Bull. 

A specimen was found*in the Coed-Coch forage, agreeing 
with 4. tessulatus. Bull. The spots arising from the presence 
of a species of Fisisporium ; the same appearance, arising 
from the same cause, occurred in Agaricus orcella . 

4a*. <6 Mag . JV. Hist. Ser. 5. Vol. vii. 10 
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1854. A. (Pleurotus) laurocerasi , B. & Br. Ostreasforrais, 

( >ileo sulcato brunneo, cute tenuissima; stipite obsolete, 
amellis venoso-connexis; sporis ovatis. 

On the naked trunk of a laurel. Coed Gocli, Oct. 14, 
1879. 

Pileus rather more than an inch across ; the cuticle is ex¬ 
tremely thin, and gives way at the furrows so as to expose 
the substance of the pileus. Spores *0008 millim. long. 

1855. A, (Pleurotus) jpalmatuSy Bull. 

The spores of this species are pale ochre-coloured, *0004 inch 
in diameter; it has the same right to be placed in Pleurotus 
as the rosy-spoied A. euosmus. 

1856. A . (Pluteus) spifapus, B. & Br. Nanus, pileo brun¬ 
neo ruguloso; stipite flexuoso atro-punctato; sports globosis 
laevibus. 

O. E. Broome. Allied to A . nanus . 

1857. A. (Leptonia) Oithiops } Fr. 

Coed Coch, 1880. 

1858. A. (Eccilia) atride*y Fr. 

Hereford. This is not the plant figured by Qu^let. 

1859. A. acetabulosusy Sow. 

This curious species has never been satisfactorily eluci¬ 
dated. The occurrence of an allied form from Swan River 
necessitates the proposition of a new section ( Acetabularia ) 
analogous to Volvaria and Ghitonia . The spores in the 
original specimen of Sowerby, now (with the drawing) in the 
British Museum, are clay-coloured. 

1860. A . (Pholiota) erebius, Fr. 

This is clearly the same species with A. denigritus , the 
spores of which are brown. 

1861. A. (Pholiota) ombrophilusy Fr. 

Coed Coch, in great abundance. It has also been sent 
to Mr. Phillips. 

1862. A. (Pholiota) subsquarrosusy Fr. 

Found in Herefordshire by Mr. Howse, who brdught speci¬ 
mens and a drawing to Coed Coch. 

1868. A* (Pholiota) tuberculosis, Fr. 

On Sawdust, Coed Coch (and therefore not rooting into 
wood as in the typical form), together with the ringless form 
figured by Schaeffer. 

1864. A . (Pholiota) curvipes, Fr. 

On sawdust. Coed Coch, 1879-1880. 

1865. A . (lnocybe) muticus* Fr. 

Coed Coch. In great abundance, 1880. 

1866. An (lnocybe) destrictus . Fr. 

Coed Coch, 1880. 
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1867. A . (Hebeloma) mesophceus, Fr. 

Coed Coch, 1880, 

1868. A . (Hebeloma) nudipes , Fr. 

Coed Coch, 1880. M. Cornu also found specimens exactly 
agreeing with Kalchbrenner’s figure. 

1869. A. (Hebeloma) Jirmus, P. 

Coed Coch, 1880. 

1870. A . (Naucoria) hamadryas, Fr. 

Specimens gathered by Mr. Plowright at Brandon appear 
to belong to this species, but have the fishy odour of one or 
two Nolaneas . 

1871. A . (Naucoria) abstrusus , Fr. 

On sawdust. Coed Coch, 1880. 

1872. A , (Naucoria) tenax, Fr. 

On a grassy walk. Coed Coch, 1879. Spores ovate, 
even. 

1873. A , (Naucoria) rubricates, B. & Br. Caaspitosus; ex 
albo rubrieatus; pileis pusillis demura planiusculis, stipitibus 
gracilibus. 

On decayed twigs or petioles. Hereford, Miss Ruth Berke¬ 
ley, 1878. 

1874. A. (Psalliota) comptulus , Fr. 

Coed Coch, 1880. In several places. 

1875. A . (Stropharia) inunctus , Fr. 

A pale form occurred at Sibbertoft, w^iich we should have 
been inclined to refer rather to A . albocyaneus ; but the cuticle 
peeled off with the greatest ease, and after a heavy rain it 
dripped with gelatinous matter. It resembled greatly Fries’s 
figure of A. torpens , var. 

1876. A. (Hypholoma) appendioulatus , Bull., var, lanatus. 

A curious form occurred in a hollow apple-tree at Sibbertoft, 

densely woolly when young, traces of the woolly coat remain¬ 
ing at the apex when the piieus is fully expanded. 

1877. Coprinus narcoticus , Batsch. 

Shewsbury, W. Phillips. • Smell hig 

1878. Cortinarius (Myxacium) salor, 

Coed Coch. In considerable abundance, but rather decayed. 
The base of the stem was strangely swollen, showing the 
original universal veil halfway up the swelling, which ends 
abruptly. The head still covered with the bluish slime. 

1879. C> (Myxacium) illibatus , Fr. 

Coed Coch. A single specimen only. 

# <7. (Dermocybe) myrtiuinus, Fr. 

Coed Coch. At first sight resembling A . nudus, but known 
by the colour of the spores and the veil. 


10 * 
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1880. <7. (Telamonia) impennis , Fr, 

Amongst dead leaves. Bomcre, W. Phillips. Mr. Hough¬ 
ton sent from Tibberton Firs a species exactly intermediate 
between this and the common ( 7 . torvus . 

1881. ( 7 . (Telamonia) jlabellum } Fr. 

Coed Coch, 1880. A single specimen. 

1882. C. (Telamonia) paleaceus. Fr. 

Coed Cocli, Hereford, &c. Apparently a very variable 
species. 

1883. C. (Hydrocybe) jubarinus, Fr. 

Coed Coch. Abundant early in 1879. 

1884. C . (Hydrocybe) jmciatu8 } Fr. 

Coed Coch. Unioo very acute. 

1885. Hygrophorus setophanm , Fr. 

Coed Coch. Small specimens. Gigantic specimens of 
this occur near Geneva, as found by Mr. Benny, with a 
darker form, of both of which we have excellent drawings. 

1886. H. subradiatusj Schutn. 

Sahy, W. Phillips, Esq. 

1887. Lact<ariu» intermedins , Krombh. 

Norfolk, the Bev. J. M. Du Port and Mr. Plowright. 

The specimens agree with Krombholz’s plant, except that 
when fresh and dried they are more or less zoned as in L . 
insuljtua . 


1888. Russula Queletii , Fr. 

Very common, confounded probably with R . rubra . 

1889. Marasmius urens } Fr. 

A curious form with the pileus becoming very dark when fully 
grown, and exceedingly acrid, occurred m a hothouse at Coed 
Coch in profusion for 4 many weeks in September and October, 
with the white form of A . cepcestipes and A . meleagris . 

*Lentinus jimbriatus, Curr. 

On a stump. Edenbridge, J. Benny, Aug. 1879. 

1890. Polyporus (Besupmati) umbrtnus } Fr. 

Knowle Park, Burchelf. # 

1891. JP. (Besupinati) reticulatus , P. 

Hereford, 1878. 

1892. Dcndalea aurea, Fr. 

Hereford, imbricated, the veins for the most part straight 
and radiating. 

% Hydnum rufascens } Fr. 

Dolgelley, Miss Kuth Berkeley. Differing from H. repan - 
dum in haring the pileus distinctly tomentose, in this case 
studded with little villous warts. 


1893. BL acre 9 Qu^let. 
Forres, Rev, J. Keith, 1878. 



Messrs. Berkeley and Broome on British Fungi . 129 

* Thelephora intybacea, P. 

Glarais, Bev. J t Stevenson, 

1894. * Gyphella Bloxami, B. & Phill. Alba floccoao-mem- 
branacea, disco flavescente crenato-lobato; floods Irovibus ; 
sporophoris turbinatis. 

On Ulex, Twycroas, Rev. A. Bloxam** 

Spores *0003~*0004 inch. Spores terminating slightly 
branched threads. 

1895. Clavaria canaliculata , Qu^let. 

Coed Coch. In several places; the same species was sent 
by Mr. Renny from Lucerne, 

*Geaster limbatus ) Fr. 

Garthewin, Denbighshire, Mr. Brownlow Wynne. 

1896. Myxosporium dracamtcola , 13. & Br. Aurantium, 
sporis ovatis. 

On leaves of Dracamce , spores *00035 inch long, ‘0002 
wide. On the same leaves, scattered in the form of minute 
black specks, was a Diphdia with oblong uniseptate spores, 
slightly constricted in the middle, colourless, and probably 
immature, *0006- , 0007 long. These are doubtless states of 
more perfect fungi, but are mentioned here because they are 
connected with a disease which seems fatal to JDracornce. 

1897. Ghmporium cytm ^ B. & Br. Maculis albis quan- 
dooue rubro-cinctis, peritheciis minutis, sporis minutis ellipticis. 

On Cytisus laburnum . Glamis, Rev. J. Stevenson. 

1898. Protomyces melanodes , B. & Br. 

On leaves and inflorescence of Phlox (Gard. Chron. Sept. 
i87 9 ). 

1899. Cryptoeporium turgidum y B. & Br. Peritheciis glo- 
bosis prominulis obtusis; sporis curvis utrinque acutis, obscure 
triseptatis. 

On ash, Rev. A. Bloxam. Spores *0008 long. 

1900. Sporonema phacidioides y Deem. 

On leaves of Medicago maculata y Wimbledon. 

1901. Iseptothyrium asterinum , B. & Br. Maculaforme 
incrassatum margine rubro,'sporis oblongis curvatis binucleatis, 
*001-*0015 long. 

Plats III. fig. 1. Spores and fiocci, highly magnified* 

On Aster tripolium . Fleetwood, Rev. A. Bloxam. 

1902. Septoria violce } Rab. 

On leaves of Viola contna, Fergusson. 

1903. Gymnosportum lateritium f B. & Br. Effiiaum, late- 
ritium, sporis obovatis breviter pedicellatis. 

On wych elm. St. Catherines, C. E. Broome. Looks 
Uke a stratum of finely powdered brickdust. Spores *0008 
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1904. SelenoBporium tubercularioides , Cd. 

On raspberry. Orton Wood, Rev. A. Bloxam. 

1905. Uredo plantaginisy B. & Br. Maculis pallidis, pus- 
tulis minutis apice tanturn ruptis: sporis ellipticis luteis. 

On Plantago, Woodnewton. On I\ lanoeolata f Dolgelley, 
Ralfs. 

1906. Faria ftoccosa, Fr. 

On a caterpillar. Milton, Norths., Mr. J. Henderson. 

1907. Fusarium equiseti, Desm. 

Oswestry. Spores at first *0002 long, at length *0015. 

Flatk III. fig. 2. a, flocci with youmg spores; 6, spores, young and 
old. 

1908. T. $alicinum ) Cd. 

On willow. Twycross. Rev. A. Bloxam. 

1909. Monotospora elliptica , B. & Br. Punctiformis, 
sporis ellipticis binucleatis quandoque uniseptatis. 

On herbaceous stems. 

Plate III. fig. 5. Flocci with spores, highly magnified. 

1910. llelnimthosporium molle ) B. & C., Notices of new 
Am. Fungi, p. 113. 

On Ilex. Towerscourt. 

1911. Chalara longipes } Strauss. 

On old walnuts &c., l3r. Buchanan White. We cannot 
identify this with any of the species figured by Saocarclo. 

1912. Aspergillus grisern, Lk. 

Kings Cliff. On various decaying substances. 

1913. Penicillium saponis 9 B. & Br. Nigrum, monilibus e 
cellulis 2-3 oriundis; sporis globosis. 

On soap, Rev. J. Hort. 

Plate III. fig. 3. Plant, highly magnified, 

1914. P. abnorme } B. & Br. Candidum, floccis tenuibus 
in corpus turbiniforme desinentibus, sporis minutissimis. 

On leaves of Trientalis europcea. 

Plate III. fig. 4. Flocci with their receptacles and spores, highly 
magnified. 

1915. Zvgodesmus tcrre&tris , B. & Br. Fuscus, sporis sub- 
ellipticis vel citriformibus, primum laevibus, demum asperulis. 

On bare chalk, Crunuall, Kent. We have also had the 
same from Dr. Montagne, marked Haddous. Forming a thin 
brown stratum. 

1916. Peronospora dtpsaci , TuL 

On Dipsacus sylvestns. 

1917. Mamularia veronicce 9 B. & Br. Tota alba, floccis 
brevibus, sporis oblongis angustis deorsum leviter attenuatis. 

On Veronica agre&tis , Sibbcrtoft. This and Peronospora 
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dbligua. Cooke, clearly belong to the genus Mamularia as 
revivea by Saccardo. 

Plate III. fig. 7. Flocci and spores, highly magnified. 

1918. Coccotrichum brevius, B. & Br. Caespitulis subglo- 
bosis rufis, floccis parce ramosis articulatis, articulis brevibus, 
sporis ellipticis granulatis. 

Leigh Wood, on bark, C. E. Broome. 

Of a rich red-brown: when placed in water it tinges it 
with the same colour. When young the tufts are distinct; 
they afterwards become confluent. When diy they assume a 
buff or ferruginous tint. 

Plate III. fig. 8. a, plant, natural size; b b> fiocci with heads of 
spores, magnified; e, spores, highly magnified. 

1919. JPolyactis capitata ) B. & Br. Tota alba, floccis ex 
articulis tumidis basi sitis oriundis trifidis bifidisque, sporis 
obovatis. 

On Gheiranthus , Sibbertoft. Spores *001 long. 

1920. Stachylidium trabenm , B. & Br. Pallidum, floccis 
parce ramosis, apicibus 3-4fidis, sporis globosis. 

On an old beam. Kings Cliff, Nov. 15, 1864. 

Plate HI. fig, 0. Flocoi with spores, highly magnified. 

1921. Uelvella Klotschei, Cooke. 

A single specimen in the Fernery, Coed Coch, MrB. Lloyd 
Wynne, which was submitted to l)r. Cooke for identification. 

* Verpa digitatiformi8 } P. 

With Morchella gigas , M., and the following. In some of the 
specimens the head is minutely reticulated, as it has also 
occurred to Mr. Broome. 

1922. V. specioaa , Vittadini. 

Coed Coch. Agreeing in size and colour with Vittadini’s 
figure; but the sporidia are not oblong, so that there is some 
doubt about the species. 

1923. JOermatea oinnamomea } DC. 

On maple. Leigh Wood, Dec. 1878. 

Sporidia *0015-*00045 long, finely granulated. 

1924. Cenangium Rubi, Duo. 

Glamis.Rev, J. Stevenson, 

1925. Ewrotium lateritium , Lk. 

Bolgelley, J. Ralfs. 

1926. ophwria Stevensoni, B. & Br. Nigra, fragilis, 
sparse, subglobosa, glabra; sporidiis oblongis, 2-3-septatis. 

On dead wood. Glamis, Rev, J. Stevenson. Sporidia 
*0002 long. Under the lens it splits with pressure into 
several fragments. 
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XII.— On a Collection of Butterflies from Nikko } Central 
Japan . By Arthur 6. Butler, F.Z.8., &e. 

The following is an account of a large series of Butterflies 
collected by Mr. Charles Maries in Nippon (or Niphon) Island, 
and certainly one of the richest of any collection which has 
hitherto come to England, since it contains no less than 118 
species. 

Mr. Maries also collected in the island of Ycsso, where he 
obtained the Satyrus Schrenckii o£ Mdn&rids and other rare 
species, and again in the province of Kiukiang, China, where 
he captured a good series of Papilio alebion 9 a new species 
allied to the latter, a pair of Luchdorfia puziloi 9 and* other 
rarities, all of wkicn are now in the collection of the British 
Museum. 


List of Impedes obtained in Nikko. 


1. Danaifl tytia, Gray. 

2. Melamtia lamene, Cram. 

3. Sfttyru* bipuncttttua, Motech. 

4. Neope Gaschkevitchii, Men 

5. -niphonicft, wp. n. 

(5,-cailipterifl, But l, 

7. Pararge deidamia, Erevan. 

8. -achi noidea, Butt. 

9. Lethe diana, Butl. 

JO.-Whitelyi, Butl. 

11. -consanguia, sp. n. 

12. -aieelia, Hew. 

13. - Maackii, Brem. 

14. Erebia niphouica, Jam. 

15. Mycalesi* perdioca*, lino. 

10, - gotama, Moore. 

17. Ypthima evanescens, »p. n. 

18. -arguft, Butl. 

10. Ajiatura aubstituta, Butl. 

20. Ihchorragia nesimachua, Fabr. 

21. Hestinajaponica, Feld. 

22. -charonda, Hew. 

23. Limenitis sibiua, Ochs. 

24. Neptia ludmilla, H.-&oh. 

26. - Pryeri, Butl. (arboreto- 

rum, Obcrth.), 

20. -alwina, Brem. 

27 . -intermedia, Ihyer. 

28. Araachnia fallax. Jam. 

29 . -burejana, Brem. 

30. Pyrameia cafdui, Linn . 

31. -indica, Herbst, 

32. Vaneasa angelica, Cram. 

33. —*- Pryen, Jans. 

34. -hamigem, Butl. 


35. Vaneaaa xanthomelaa, Derm. 

30. -io, I Ann. 

37. -antiopa, Linn. 

38. -glaucoma, Motech, 

39. Argynnia aagana, Dbl. 

40. -paphioidcs, ep. n. 

41. anadyomene, Feld. 

42. lyaippe, Jam. 

43. - japonica, M6n. 

44. - piuleacens, Butl. 

45. Iocuples, ap. n. 

40. nerippe, Feld. 

47. fortune, Jam. 

48. niphe, Lmn. 

49. Libythea lepita, Moore . 

50. Curetia acuta, Moore. 

31. JLampidea bellotia, M6n. 

62. Lycsena Pryeri, Murr. 

63. - ladonidee, De POrm, 

(kaamira P, Moore). 

64. -argia, MSn. 

65. -argua, Denis. 

60. -auphemur, Herbet. 

37. Scolilantides hamada, Druce. 
68. Niphanda fueca. Brem. 

50. Ohryeophanus tima&us, Cram. 

60. Thecla aapeatriata, Hew. 

61. -lutaa, Hew. 

62. -japonica, Muir, 

63. -faiciata, Jane, 

64. *— taxila, Brem. 

66. --atygiana, Butl, 

06, —— mem, Jane, 

67. -attttia, Brem. 

68. -entfaea, Jane. 
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69. Thecla arata, Brtm. 

70. Axnblypodia asiuarus, Feld. 

(japonica, Murr.). 

71. -turbata, sp. n. 

72. Ooliaa palteno, Linn. 

73. -poliographua, Motsch. 

74. -Elweaii, sp. n. 

75. -eiraoda, De V Orta. 

70, -pallens, Bull. 

77. -aubfturata, sp. n. 

78v Teriaa .Trogvri, ibfoi. 

79. _ bctheseba, Jans. 

80. -Mariesii, Btitl. 

81. -anemone, Feld . 

02. -mandarina, I)e tOrza. 

88. Goneptaryx aspaaia, M6n. 

84. - nipaleuais, Gray. 

86. Hynchloe melote, MSn. 

86 . -megamera, Bull. 

87. -crucivora, Botsd. 

88. Euchloe scolymus, Butl. 

89. Parnaasius glacialis, Butl. 

90. Papilio teredon, Feld. 

91. -asiaticus, MSn. 

92. -hippocrates, Feld. 

93. —r- xutnus, Linn. 


94, Papilio nicconicolena, $p. n. 

96. -Maackii, Brem . 

90. -Dehaanii, Feld. 

97. -japonica, Butl. 

98. -macilentua, Jam. (uc»- 

vola, Oberth.y 

99. -tractipenms, sp. n. 

100. -deraetrius, Cram. 

101. —— spath&tus, ap. n. 

102. -Thunbergii, Skeb. 

103. Hesperia japonica. Murr. 

104. Pampbila pellucida, Murr. 

106 . -guttata, Brem. 

100. -rikuckina, Butl. 

107. -ochracea, Brem. 

108. -sylvatica, Brem. 

109. -horculea, ap. n. 

1 io. -flava, Murr, 

111. PjTgua sinioiw, Butl. 

112. -maculatua, Brem. 

113. Doirnio tethys, Murr . 

114. -Felden, sp, n. 

115. Astictopterus ornatus, Brem. 

116. Thonaos montana, Brem. 

117. -- riwticanus, Butl. 

118. Antigonus vaaava, Moore. 


Descriptions of the new Species . 

Neope niphonica , sp. n. 

Allied to N. Oaachkevitohii ) rather smaller and shorter in 
wing; above considerably darker, with orange, instead of 
white fringe* Primaries below yellower, all the markings 
thicker and darker, the discoidal markings more uniform, the 
third being less zigzag or 3-shaped : secondaries with the 
discal ocelli smaller and far more uniform in size; the base 
abdominal area, subbasal spots, central belt, and external area 
filled in with blackish olivaceous; the external area washed 
with lilac; the pale band just in front of the ocelli spotted 
with brown ana tinted with lilacine below the angle. Ex¬ 
panse of wings 2 inches 7-8 lines. ° 

The natural position for this species is between N. Oasch - 
kevitchii and N. agrestis. We have eight males and one 
female, which I have compared with twelve N, Gaschkevitehii, 
and find the differences constant. 1 


Lethb consanguis, sp* n. 

Allied to L. Whitelgi , similar on the upper surface, but 
differing below in the outer edge of the broad central belt of 
primaries being more transverse, obliquely excised on the 
costa, veiy slightly zigzag on the second median interspace, 
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bordered externally with white as usual; three decreasing 
ocelli in a lilac nebula towards apex, as in typical L. diana ; 
secondaries with the zones of the ocelli and tne submarginal 
band silvery (or steel) blue instead of lilac, the third ocellus 
reduced to a mere point. Expanse of wings 2 inches 4 lines. 

It is possible that this may prove to be a beautiful variety 
of Z/. Whitelyi ; but it differs conspicuously from our examples 
of that species, particularly in the vivid coloration of the 
ocellus-zones and submarginal band below. 

Ypthima evanescens ) sp. n. 

Above like Y. lisandra , below more like Y. zodia : wings 
below white, densely striated with short brown lines and crossed 
before the middle by two subparallcl yellowish stripes, the 
outer one angulated on the secondaries; external border also 
regularly yellowish, but paler than the stripes: primaries with 
a large subapical yellow-zoned black ocellus with two silver 
pupils ; secondaries with six veiy minute yellow-zoned black 
ocelli with single silver pupils ; these ocelli are arranged as 
in Y. stellera . Expanse of wings 1 inch «5 lines. 

One example. 

Argynnis paphioides , sp. n. 

Near to A. paphia of Europe, but considerably larger, the 
primaries more produced, the female always greenish above 
(but not so dark as the variety A. valezina ), under surface 
with the silver bands and border of secondaries much more 
metallic. Expanse of wings, $ 3 inches, $ 3 inches 4 lines. 

A long series of specimens. 

Argynnis locuples ) sp. n. 

Size of A . voraw , pattern and coloration of the upper , 
surface similar, excepting that the spots of the discal series 
are more elongated, ana the submarginal connected lunate 
spots of the secondaries are rather broader. Primaries below 
with silvery apical submarginal spots, as in A.jainodem y the 
darker markings on the apical area cupreous brown with 
olivaceous margins, the discoidal markings smaller, otherwise 
as in A. vorax : secondaries below similar in pattern to A. 
pallescens , but the ground-colour more golden in tint, and 
the submarginal silver spots less sharply defined; the disk, 
between the series of ferruginous ocelloia spots and the green- 
bordered silver submarginal series, is clear buff-colour. Ex¬ 
panse of wings 2 inches 10 lines. 

5?. Larger than the male, duller and greener above, with 
all the black spots larger. Below frith eight additional sub- 
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apical silver spots on the primaries, five of them forming a 
decreasing submarginal series, the ground-colour duller and 
more uniform in tint: secondaries with all the silver spots con¬ 
siderably larger, the third series well defined and continued to 
the submedian vein, so that there are five complete scries; the 
submarginal series formed of broad black-oordered arched 
spots; the ground-colour rather deeper, the ocelloid ferruginous 
spots frequently larger than in the male ? but always darker. 
Expanse of wings 2 inches 10 lines to 3 inches 3 lines, 

A long series of specimens. 

The natural position of this species will be between A. 
vorax and A. pallescene ; it appears to represent^, chloradipjw 
in Japan. 


Colia8 Elwesiiy sp. n. 

£. Above lemon-yellow, the basal three sevenths and costal 
border of primaries densely irrorated with greenish grey; 
basal fourth of costal margin ferruginous; apical area (from 
apical two fifths of costa to external third of third median 
branch) and a broad external border, sinuated in second 
median interspace and at external angle, black ; a subapical 
series of irregular yellow spots, a large broad lunate spot on the 
border in the first median interspace and a small spot below it 
yellow ; a large black discocellular spot: secondaries irrorated 
with grey; a submarginal series of large subconfluent sulphur- 
yellow spots, bounded internally towards the costa by a few 
blackish scales: apical border and three large spots at the 
extremities of the radial and second and third median branches 


black; fringe varied with rose-colour; a large bright orange 
spot at the end of the coll: body normal. Under surface 
lemon-yellow, the characters of the upper surface indistinctly 
traceable through the texture of the wing, costal margins and 
fringes rose-coloured : primaries with a diamond-shaped silver- 
centred black discocellular spot; three squamose blackish 
spots parallel to the outer margin on the median and interno¬ 
median interspaces: secondaries with an ochreotis-bordered 
purple-edged silver spot at the end of the cell; a discal 
arched senes of purplish-red dots commencing with an angular 
spot of the same colour upon the costa: body whitish, legs 
rosy. Expanse of wings 2 inches 8 lines. 

$ . Above like the male, excepting that all the submarginal 
lemon-yellow spots of the secondaries are bounded internally 


lemon-yellow spots ot the secondaries are bounded internally 
by blackish scales, which, however, get less distinct towards 
the abdominal area; below with rather brighter primaries, 
the thjjree discal spots larger, brown, and the series continued 
by two smaller brown spots or dots on the radial interspaces 
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and two costal spots, the secondaries with a small additional 
silver-centred si)ot above the one at the end of the cell; other¬ 
wise exactly like the male. Expanse of wings 2 inches 

lines. 

Albino ? . Above creamy white, the basal area and costal 
border of primaries and the secondaries bluish grey; the spots 
on the border smaller than in the male, the discocellular spot 
larger; the marginal spots of secondaries diffused and sub¬ 
confluent, the first being confluent with the apical border: the 
submarginal spots only slightly paler than the ground-colour, 
smaller than in the ordinary form, the first two bounded inter** 
nally by large black lunate spots, the others by a few blackish 
scales: orange spot veiy pate. Primaries below white, with 
greyish basal area, the discal series of spots completed, begin¬ 
ning in the interno-mcdian and median interspaces with three 
decreasing triangular black spots, after which they are small 
and red-brown ; apical area greenish sulphur-yellow, brighter 
at outer margin; costal margin and fringe rose-red : secondaries 
green, washed with yellow towards the base, fringe rose-red j 
markings as in the ordinary female. Expanse of wings 
2 inches 8 lines. 

This is a tolerably common species, allied to C. simoda , but 
differing constantly from that form in the greater length of 
the costal margin of the primaries, the larger pale submarginal 
spots, with less-defined internal limiting spots on the secon¬ 
daries, the maculated character of the border on these wings, 
the noticeably paler colour of the under surface, the increased 
number of the discal spots on the under surface of the females, 
and the greater size of the albino females. 

I have come to the conclusion that this species is constant 
(go far as Coliae ever is so) to the characters above laid down, 
after examining nearly 200 specimens of the HyaU group 
from various parts of Japan. Mr. Elwes says (Trans. Ent. 
Soc. 1880, p. 144) “it would be most unlikely that in suck a 
genus * four species of one group should exist in Japan alone, 
or, rather, in that very small part of Japan from which collec¬ 
tions have come.” Can Mr. Elwes be speaking seriously 
when he makes this statement? Is it a fact that thd collec¬ 
tions received were obtained from so limited an area that it is 
“ unlikely ” that distinct allied species should come to hand ? 
Are Hakodate, Yokohama, Nikko, and Nagasaki localities so 
close together and so identical in their conditions of life that 
it is absurd to look for allied but distinct species in collections 
from these localities? 

* Mr. Elwes does not explain this expression; and 1 fail to comprehend 
its meaning. 
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It appears to me that there must be sufficient variation of 
conditions in 260 ; 000 square miles of insulated land, divided 
into three larger islands by intervening straits, and exhibiting 
considerable degrees of elevation, to render the existence of 
different species in the same group less a probability than a 
certainty. 

That it does “ require special training to appreciate ” spe¬ 
cific differences is a truism which no entomologist who has 
specially studied any branch of his science will be inclined to 
dispute; for that very reason it is unwise for any natura¬ 
list, when taking up the study of a branch of science com¬ 
paratively new to him, to plunge at once into the most difficult 

S nus in that branch, and criticise the work of all previous 
tourers in the same field. 

Whilst referring to the paper by Mr. Elwes, it will save 
further trouble to call attention now to some observations of 
his on p. 141. Mr. Elwes says that I have “described no 
less than four supposed species and varieties nearly allied to 
thisj” meaning G. erate ; and, as though to confirm this sur¬ 
prising statement, he inserts in brackets “ see P. Z. S. 1880.” 
Although not aware that I had described any species allied to 
C. erate from Candabar, either supposed species or variety, 
I took the trouble to look through the c Proceedings of the 
Zoological Society of London * for 1880; but I coula not find 
any descriptions of Colias by myself. It is a pity that Mr. 
Elwes did not give a reference to the page, as it might have 
tended to explain his meaning. Mr. Elwes then proceeds to 
say that he entirely fails to follow mv distinctions, and goes 
on to prove it by declaring that what 1 call C. erate is like the 
specimens of that species from South Russia and the Punjaub, 
tnat what I call 0. helictha differs from C. hyale just as Le- 
derer says it does *, that what I call <7. sareptensis is identical 
with the form of Hyale found all over Asia, from the Hima¬ 
layas to Japan (specifying, however, three firms which have 
hitherto come only from Japan), and, lastly, that what I call 
££ pallida is just what Staudinger says it is, a white variety 
of G . erate $ . 

I need say no more respecting this paper on Colias ; it 
possibly may not seriously affect the study of the genus, since 
most Lspidopterists will probably hold the same opinions now 
as before its publication; the only cause for regret is that 
Hr* Elwes did not pause before publishing that in haste of 
which it is possible he may, after more profound study, repent 
at leisure* 

* Hr. jESwes repeats the obviously erroneous suggestion that G hetooth* 
Is a hybrid between two species not occurring in the same country. 
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Coltas subaurata , sp. n. 

cf. Above very similar in coloration and pattern to the 
preceding species, but with distinct depressed marginal trian¬ 
gular yellow spots, and the \s ings less irrorated with grey; 
the secondaries also without paler submarginal spots, but 
with a zigzag black line on and between the veins towards 
the apex; no distinct apical border, but six large marginal 
black spots. Below the wings are bright golden orange or very 
bright ochroous yellow, with the inner border of the primaries 
lemon-yellow; three large black discal spots (as in the prece¬ 
ding species), two blackish dots on the radial interspaces, and 
two brownish dots on the costa; a black discocellular spot, 
with a 'yellow pupil: costal margin and fringe rose-red: 
secondaries with costal margin and fringe as in the primaries; 
a discal arched series of indistinct plum-coloured dots, be¬ 
ginning on the costa with a spot of this colour; a silver spot 
at the end of the cell with plum-coloured margin and orange 
zone, and above it a similar but very minute and fusiform 
spot; venter somewhat whitish, legs rosy. Expanse of wings 
2 inches 2 lines. 

?. Larger than the male; the basal area more densely 
irrorated with greenish grey: secondaries densely irrorated 
with greenish grey, the orange spot very large and dark; 
marginal black spots diffused inwardly, the first two con¬ 
fluent ; a submarginal series of irregular yellow spots bounded 
internally by an arched series of heavy black lunules. Under 
surface exactly as in the male. Expanse of wings 2 inches 
8 lines. 

Albino ?. Above with the ground-colour creamy white, 
the primaries bluish grey towards the base; marginal spots 
obsolete, otherwise as in the ordinary form: secondaries 
densely irrorated with grey, hardly greenish, the marginal 
black spots united into a border, the submarginal spots fairly 
regular, internally bounded by blackish spots, but only very 
distinctly towards the costa; orange spot rather paler than in 
the ordinary female. Primaries below with only the apical 
area and a suffusion over the discoidal area of the same 
golden ochreous colour as in the male ; the rest of the pri¬ 
maries creamy white, but with the usual markings; costal 
margin and fringe red: secondaries as in the ordinary form, 
excepting that the discal dots are larger. Expanse of wings 
2 inches 5 lines. 

This is a fairly common species, which may be readily dis¬ 
tinguished by the deep coloration of the under surface. 
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Papilio ntcoontcolenSy sp. n. 

Very near to P. helenus , but constantly differing in the 
creamy-yellow patch of secondaries being carried below the 
radial vein in the form of a large squamose spot, and in the 
submarginal lunules on the under surface of the same wings 
being far more arcuate. Expanse of wings 5 inches 3 lines. 

Pppilio tractipennisy sp. n. 

c?. Intermediate in size between P. macilentus and P. de - 
metrius; similar to the latter, from which it differs in its 
greater size, its more elongated wings, longer and broader 
tails, also in the greyer tints of the primaries, upon which the 
blaca outer border appears more prominently; below the pri¬ 
maries are distinctly paler and greyer, the markings upon the 
secondaries are brighter in colour, redder, and there is an 
abbreviated additional red fasciole. bounded below by an 
arcuate streak of blue scales, across tne first median interspace. 
Expanse of wings 5 inches 2 lines. 

¥ * This is the P. demetrius of Gray (nec Cramer); but 
when fresh this sex is nearly as dark as the male, although 
browner in tint, and with two ocellated and several submar- 

f inal lunate rea markings on the upper surface of the secon- 
aries: as usual, it is broader in wing than the male, and the 
tails are shorter. Expanse of wings 5 inches. 

A tolerably common form, which may possibly prove to 
be a seasonal variety of P. macilentus ; but until this species 
can be reared, it must necessarily be separated as a distinct 
species. The examples of P. macilentus taken by Mr. Maries 
arc much worn. 

Papilio spathatus } sp. n. 

Possibly a seasonal form of P. alcinous ; the latter species, 
however, was not obtained in Niphon by Mr. Maries; he 
obtained shattered males and a single fine female in Yesso; 
it is therefore more probable that this is a local representative 
of P. alcinous . It differs in its considerably greater size, 
much longer and more sp&tulatc tails, in the heavier black 
borders and veins on the female, in the much obscured red 
submarginal lunules on the upper surface of the male secon¬ 
daries, and the broader and dingier submarginal curved spots 
on the female secondaries. Expanse of wings, <J 4 inches 
1 Une ; ¥ 4 inches 10 lines. 

This is a commoner species than P. alcinous , which (owing 
to the fact that King erroneously figures its female as that sex 
of his species) it generally represents in collections. P. alci¬ 
nous ¥ agrees with the male m size and form. 
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In Yesso Mr. Maries caught the female of a species which 
in 1862 we received the male of from Hakodate. It is allied 
to P. mencius of Felder (males of which Mr. Maries obtained 
at Kiukiang, China); but the wings are darker, the tails on 
the secondaries are more slender, the submarginal lunules are 
absent from the upper surface of the male secondaries, and are 
less arcuate and smaller upon the upper surface of the female. 
To this species I give the name of Jr. hcemqtostictm. 

Pamphila her culm ) sp. n. 

Allied to P. sylvanus } considerably larger; the male of a 
clearer, more ochraceous colour above, and on the under surface 
of a more uniformly tawny colour; the secondaries not yel¬ 
lowish, as in P. sylvanus ; pattern similar. Expanse of wings 
1 inch 7 lines. 

? . Above bronzy brown or chocolate-brown, with cupreous 
reflections: primaries with a yellow dot just above the basal 
third of submedian vein ; a cuneiform spot filling the base of 
the first median interspace; a bifid spot at the end of the cell; 
a series of five quadrate spots, excised in front, crossing the 
disk obliquely from submedian to upper radial vein, and a 
trifid spot across the subcostal branches^ halfway between the 
cell ana the apex, buff: secondaries with an angular discal 
series of five ocnreous spots. Wings below with the markings 

I ialer than above, the spots creamy whitish or pale bone-yel- 
ow; disk of primaries round the borders of the oblique series 
of spots olive-brown; external angle and outer border whity 
brown: secondaries bronzy olive-brown, the discal series con¬ 
sisting of six spots; anal angle broadly ochreoua; outer border 
tinted with ochraceous ; palpi white; body below bluish grey. 
Expanse of wings 1 inch 7$ lines. 

One pair only was obtained. 

Daimio Felderi, sp. n. 

Dark brown, with white markings: primaries exactly as in 
D. tethys : secondaries crossed by a white belt, which passes 
through a nearly complete circular series of black spots; anal 
three fourths of fringe and four marginal spots white: poste¬ 
rior margins of abdominal segments white. Base of secondaries 
and body below bluish grey. Expanse of wings 1 inch 6 lines. 

A tolerably common species; its position is between J). 
tethys and D . sinica of Felder; it appears to represent the 
latter in Japan, and differs from it in tne smaller spots on the 
primaries, and in the black spots being visible upon the white 
belt of the secondaries. 
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xrii . —Note on the Occurrence of Spong&spicules in Chert 
from the Carboniferous Limestone of Ireland. By Prof. 
W. J. Sollas, M.A., F.R.S.E., &c. 

On studying the beautiful microphotographs of sections of 
chert figured in Prof. Hull’s valuable paper u on the Nature 
and Origin of the Beds of Chert in the Upper Carboniferous 
Limestone of Ireland ” *, it appeared to me that in some of 
these photographs traces of sponge-spicules could be seen. On 
communicating my opinion to Prof. Hull, he most obligingly 
sent me five ot his mounted sections of chert for microscopical 
examination. For this act of kindness I now offer him my 
best thanks. 

The results of my examination of the slices were, in the 
first place, to completely confirm his clear descriptions of the 
appearances presented by them, and, next, to establish the 

Fig. 1. 
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Sections of sponge-spicules in Carboniferous chert: a, transverse; b, longi¬ 
tudinal ; c, transverse, showing axial canal; d, showing radiately 
crystalline structure. (Magnified GO diameters.) 

truth of my supposed detection of sponge-spicules. The slides 
•re numbered C 22 (fig. 4 in Prof. Hull’s memoir), C 23, C 24, 
C 25 (fig. 1 in the memoir), and C. 41. In the first four a 
number of clear spaces with definite circular outlines (fig, l,o) 
0*008 inch in diam. were clearly visible, and also a number of 
long, straight, parallel-sided bands {b) of the same breadth as 
the diameter of the circles. The bands are longitudinal, the 
circles transverse, sections of sponge-spicules, and are exactly 
Similar to those with which I am from long acquaintance 
familiar in the flint and chert of other localities. 

The transverse sections frequently show a central dark spot 
(c), the remains of the axial canal; and in both directions 
Of section a radiate crystalline structure (d), such as I have 
often observed and recently described in loose fossil spicules, 
Is apparent with polarized light 

* 8ci. Trans. Boy. Dublin Soc. vol. i. n. ». p. 71, pi. ill. 

Ann. A Mag. N. Hitt. Ser. 5. Vol. vii. 11 
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Of slices C 22 and C 23 it may be safely said that the 
chief determinable constituents are sponge-spicules: they make 
up the larger part of the chert. 

Rhomboheara of dolomite, precisely similar to those de¬ 
scribed by Prof. Renard in Ins paper on the Carboniferous 
Phthanites*, are also to be seen in most of the sections. The 
presence of these crystals can readily be explained in accord¬ 
ance with the theory of the formation of flint lately advocated 
by me. It is well known that most limestones contain a trace 
of magnesian carbonate, probably in the form of dolomite. 
This is very much less soluble in acids than caicite, so that it 
is left as a residue on dissolving limestone in dilute hydro¬ 
chloric acid. The silicic acid which dissolved and replaced 
the calcic carbonate would therefore act with greater difficulty 
on the dolomite, and, indeed, would in all probability have no 
action upon it at all; and so, while the mass of the limestone 
underwent silicification, the rhombohedra of dolomite would 
remain unaltered in the midst of the chert, just as we now 
find them. 


That the formation of the chert continued, if it did not com¬ 
mence, some time subsequent to the formation of the limestone 
is proved by a curious fact observable in the section of coral 
shown in the centre of the section represented in fig. 1 of 
Prof. Buirs plate. Some of the vesicular spaces at tne edge 
of this are completely lined by crystals of caicite (dog-tooth 
spar) which ha* not undergone silicification, while the interior 
of the spaces is occupied by crystalline grains of quartz 

(%• 2 )- _ w 

Fig. 2. 
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Part of section of octal from chert (fig. I, pi. Hi. Hull’s paper): Q ex¬ 
ternal wall, consisting of radiating crystalline fibres of quartz ? 8, 
septum C, caicite lining marginal vesicle; Qi, quarts within the 
vesicle. (xfiOdiam.) 

It is clear that the coral had been dead and exposed to the 
• Bull, de TAcad. roy. Brig, 2* «Sr. 1 xlri. 
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action of surrounding waters long enough for a deposit of 
calcite to be formed within the marginal vesicles before the 
infiltration of silica occurred. 

Of the section of chert labelled C 41 I could make but 
little; it appeared to contain clastic granules of quartz. 


XIV .—Recent Dredging by the United-States Fish Com¬ 
mission off the South Coast of New England } with some 
Notice of the Crustacea obtained . By S. I* Smith. 

The United-States Commission of Fish and Fisheries, under 
the direction of the Commissioner, Professor Baira, with 
headquarters at Newport, Rhode Island, has had increased 
facilities for scientific work the past season, and has added 
even more than in past years to the knowledge of our marine 
fauna. The new steamer * Fish Hawk,’ of 480 tons, built for 
the work of the Commission, and under the command of Lieut. 
Tanner, U.S.N., is specially fitted for scientific work, and was 
employed a large part of the season in trawling, dredging, and 
in making temperature observations. The investigation of 
the invertebrate fauna, as in previous years, was carried on by 
a party under the general direction of Professor Verrill, of 
Yale College. Large collections were made in the shallower 
waters along the coast and also on the shores; but the most 
interesting results were obtained from a series of trawlings 
and dredgings made in September and the first week m 
October, on three trips 75 to 100 miles off the coast, in the 
region known as the Block Island Soundings. A general 
account of these trips is given by Prof. Verrill in the * Ame¬ 
rican Journal of Science’ for November fvoL xx. pp. 390- 
403), and need not be repeated here, further than that the 
region examined is in north lat. 39° 46' to 40° 06 7 , west long. 
70° 22' to 71° lO', that on each trip the dredging and trawling 
occupied less than a day’s time, and that twenty-two hauls of 
the dredge and trawl were made from depths varying from 
34 to about 500 fathoms. Wire rope was very advantageously 
^employed in all the dredging and trawling* At one station, 
86 fathoms, the bottom was covered with shells and sponges: 
but at all the other stations it was composed of fine sand ana 


mua. 

The collections have not been fully examined; and this is 
specially true of the collections from the deepest water which 
were made on the last trip. But the wonderful richness of 
the fauna in moUusks ana echinoderms has been shown by 
Professor Verrill in the paper already referred to; and it ta 

11 * 
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certainly not less remarkable as regards the crustaceans. The 
richness of the fauna in both species and individuals would 
never have been suspected by one accustomed only to the 
meagre fauna of the shallow waters of the south coast of New 
England. 

In regard to the mollusks and echinoderms, it is here 
sufficient to quote a few sentences from Professor VerrilPa 
article. He says:—“Of Mollusca about 175 species were 
taken. Of these, 120 species were not before known to occur 
on the southern coast of New England; about 65 are addi¬ 
tions to the American fauna ; of these about 30 are apparently 
tmdescribed. The known species now added to our fauna have 
mostly been described by G. 0. Sara, Jeffreys, and others 
from the deep waters of the European coast and the Mediter¬ 
ranean. M “The Starfishes and Ophiurans were exceedingly 
abundant and beautiful at all the stations ; and many species 
not known previously on our coast were taken, several of 
which appear to be undescribed, while others were known 
only from Northern Europe or from the deep waters off 
Florida. Many of the species have only recently been 
obtained from the northern fishing-banks off Nova Scotia. 
One new species of Archaster (A. americanus) was particu¬ 
larly abundant, several thousands of specimens having been 
taken; but the two largest and most beautiful species of this 
genus were Archaster Agassizi (new) and A. Fibres. Of 
Odontaster hi#pidus over 100 were taken/’ There are 
thirty-two species in the partial list of echinoderms given, 
four of which are described as new. 

A preliminary notice of the Crustacea obtained from this 
interesting region is now in type for the * Proceedings of the 
National Museum ’ for 1880 (pp. 413-452); and I here give 
only a very brief statement of the most interesting results 
there brought out, with full descriptions of the new forms. 

Among the Brachyura were Hyas coarctata , Cancer borea* 
Us , and Geryon quinquedens , which were known from further 
north; but with these there were Colbdes depressus, Eupro* 
gnatha rastellifera > Bathynectss longispina, ana Acanthocarpue * 
Alexandria species previously known only from the Strain 
of Florida. There were also new species of Etkusa and 
Lamhrus 1 genera quite new to our waters. The Euprognatka 
occurred in the greatest abundance at nearly eveiy station, 
many thousands of specimens often being taken at a single 
haul. 

Among the Anomura occurred Homoh barhata and La&reiU 
Ua eleguns (which represent families heretofore unknown on 
this side of the Atlantic), a beautiful species of Lyreidm , Be 
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Haan (a genus before known only from the North Pacific), and 
a species of Munida. These were associated with Eupagurus 
bemhardusy E. Kroyeriy and the remarkable Parapagurus 
piloeimanusy which were before known from the north. But 
the most interesting Anomura were two species of a new 
genus (Ilemtpagurus) , allied to the little-known genus Spiro - 
pagurusy Stimpson, but differing conspicuously in the form 
and position of the single sexual appendage of the last thoracic 
somite of the male, which arises from the coxa of the right 
side, while in Spiropagurus it arises from the left side. Both 
the species of Uernipagurus inhabit cases formed by a colony 
of Epizoanthus or by an individual of a species of Adamsia . 

The un8yrometncal development of the external sexual 
organs of the males of this genus is accompanied by a most 
remarkable difference in the corresponding internal organs. 
The abdominal viscera arc not sufficiently well preserved in 
the ordinary alcoholic specimens for a full anatomical and 
histological investigation; but the following observations, 
though incomplete, are so novel and interesting that I insert 
them here. The right testis and vas deferens are much larger 
than the left. The lower part of the right vas deferens, in 
all the adults examined, is much more ailated than the left, 
and is filled (as is also the external part of the duct) with very 
large spermatophores of peculiar form. The left vas deferens 
is slender, much as in Eujxigurus bernhardus , terminates in a 
small opening in the left coxa of the last thoracic somite, as 
in ordinary Paguroids, and contains spermatophores some¬ 
what similar in form and size to those of Eupagurus bern - 
hardus . In alcoholic specimens of the larger and more 
abundant of the two species, the spermatophores from the 
left vas deferens are approximately 0'16 millim. long and 
0*085 millim. broad, with a slender neck about a third of the 
entire length, and a very thin and delicate lamella for a base. 
The sperniatophores from the right vas deferens arc over 
$ millims. in total length; the body itself is oval, approxi¬ 
mately 0*40 millim. long and a third as broad ; at one end it 
terminates in a very long and slender process, two or three 
times as long as the body; at the other end there is a similar 
but slightly stouter process, a little longer than the body, and 
expanding at its tip into a broad and very delicate lamella, 
approximately 0*35 millim. long by 0*20 millim. broad. The 
contents of the two kinds of spermatophores are, of course, 
not in a condition to show the structure of the spermatozoa j 
but they present a similar appearance in each case, and ore 
apparently of about the same size. 

be most interesting of the Macrura is, perhaps, a new 
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species of Nephropeis, very closely allied to N, SteioarH f 
Wood-Mason,heretofore the only known species, which was 
described from a single specimen dredged in the Bay of Bengal 
and wanting the great claws. These claws, in our speci¬ 
mens, arc clothed with very long soft hair, and are very 
different from the great claws of NcphropSy though the genus 
is very closely allied to Nephropsy as pointed out by Wood- 
Mason. The number and arrangement of the branchiae, not 
noticed in the description of N. Stewartiy are the same as^ in 
Nepkrops . There were also new species of Arctm ? Axius, * 
PontophiluSy BythocartSy Pandalusy and PenazuSy and with these 
the following arctic species —Pontophilus norvegicusy Pan - 
dalus propirupmSy Hippolyte securtfronsy and Sergestes arcticu* f 
the last species being common in 300 to 500 fathoms. 

Among the Schizopoda were three arctic species, Thysa~ 
nopoda norvegicay Pseudomma roscuniy and Boreomysts arctica y 
the last heretofore known to America only from Greenland. 

The only Stomatopod was a new species of Lysiosqu%lla y 
which appears to be closely allied to L. spinomy from the 
Indian Ocean and New Zealand, or at least much more closely 
allied to this than to any other species described in Mr. Miers’s 
recent review of the Squillidse. 

Few species of Amphipoda were found; but the arctic 
species, Stegocephalm ampulla, Haploops fietosa, and Epimeria 
loricatay G. 0. Bars, occurred, the last in abundance. 

Among the Isopoda there were four species previously 
known only from further north on our coast, and Mounopn# 
typica, a deep-water species known from our northern coast, 
Greenland, and Northern Europe. There were besides 
several species not determined. 

Fifty species of Malacostraca are enumerated in tbe prelimi¬ 
nary notice above referred to; and of these fourteen are de¬ 
scribed as new and three others are indicated as probably new. 
forty-three are first recorded as belonging to the New-England 
fauna south of Cape Cod, twenty-eight are new to the whole 
fauna from Cape Hatteras to Northern Labrador, and twenty- 
one are new to America including Greenland. Of the forty- 
three species new to the Southern New-England fauna, fifteen 
are now known also from the New-England fauna north of 
Capo Cod; and of the remaining twenty-eight, four were 
already known from the Straits of Florida, three from Green¬ 
land and Northern Europe, and two from the Mediterranean. 

It should be added that two of the specie?, the Lyreidus and the 
Nephropsisy belong to genera heretofore known only from the 
Pacific region, and each represented there by a single species, 
while a third species, the Lyaioaquillay has its nearest Known 
ally in a species from the same region. 

New Jlaren, Conn., U. 8. A.. 

TW QC1 lfiBA 
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XV. — Contributions towards a General History of the Marine 
Polyzoa. By the Rev. Thomas Hincks, B.A., F.R.S* 

[Continued from vol vi. p. 384.] 

[Plates Vm., IX., & X.] 

IV. FOREIGN MEMBRANIPORINA (secondseries). 
a. With a membranous front wall. 

Membranipora coronata. n. sp. 

(VI X. fig. 1.) 

Zocecia lozenge-shaped, contiguous ; area occupying the 
whole front, with a membranous covering; margin not much 
elevated^ except round the oral extremity, where it rises into 
a hood-like screen, projecting slightly over the area and hol¬ 
lowed out in front into an arch ; inner surface of the cell-wall 
very strongly crenatcd and granulated; immediately above 
eacn zooeciam an immersed avicularium with acute man¬ 
dible, placed transversely. Owcium (?). Zoarium white and 
shining. 

Loc. Singapore or the Philippines, on coral (Miss Jelly). 

The striking features of this pretty species are the crowning 
avicularium, the very marked crenation of the border of the 
csells, and the glossy whiteness of the whole zoarium. 

Membranipora terrifioa , n. sp. 

(PI. VIII. fig. 5.) 

Zocecia large, somewhat pyriform, arched above, widest in 
the middle, narrowing off below the area; area broad below, 
slightly contracted towards the top, with a membranous covering, 
occupying about two thirds of the front of the cell; margin not 
much elevated, thin, smooth; the wall of the cell below the area 
dense, uneven, punctured; placed transversely along the 
whole of the lower margin of the aperture, and projecting 
prominently on the subjacent space, a gigantic avicutarium f 
with long, narrow, curved beak, the basal portion much ex¬ 
panded, with an angular projection on each side in the line of 
the hinge; mandible (probaoly) slender and setiform. 

Loc. Straits of Magellan, on Eschara fiabellaris^ Busk 
(Miss Gutty). 

> Membranipora rubida. n. sp. 

(FI. vnx %, 6.) 

Zocecia spmewhat pyriform, arched and expanded above, 
below the area narrowing rather abruptly downwards; area 
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suborbicular. the covering wholly membranous, ooct^yinsr 
about three fourths of the front of the cell; margin much raised 
round the sides and upper portion of the cell, thin^ smooth, 
two spines on each side of the orifice, the foremost pair very 
tall and stout; zooecium prolonged slightly below the area, 
and on this portion is situated an avimlarium borne on the 
summit of a stout and rather tall peduncle, fr6m the lower 
part of which two spines often project, mandible acute, di¬ 
rected downwards: sometimes replaced by a linguilorm 
avieularium, slightly pedunculate, placed transversely. Zo- 
arivm of a reddish-brown colour. 

Loc . Australia, on stone {Miss Gatty ). 

The prolongation of the cell below the area is often small 
and inconspicuous ; but its position is indicated by the 
stalked avieularium which is always placed upon it. The 
peduncle of this appendage, which is of remarkable length, 
seems to consist of two parts—a short tubular base, which 
frequently bears two spinous processes, and is permanently 
attached to the cell, and a much longer cylindrical stem, on 
which the avieularium is supported; the latter is easily 
detached, and seems to be jointed in some way or other to the 
fixed basal portion. The structure is interesting, as showing 
a modification in the direction of the higher articulate forms. 

Membranipora bicolor , n. sp. 

(PL IX. fig. 1.) 

Zooecia oblong, narrow, alternate, very regularly disposed 
in lines, the whole front filled in by a membranous wall, at 
the very top of which is the opercular valve; margin thin 
and smooth; the zooecia in each line separated by elongate 
spaces, usually rather less than the cell m length, which am 
covered in by a white calcareous roofing, terminating at one 
extremity in an arch, with a somewhat thickened rim, which 
incloses the orifice of the cell below, and at the other more or 
less hollowed out, the depression extending to the base of the 
cell above. No spines or avicularia . 

Loc, West Australia, spreading over weed {Miss Jelly), 

The elongate calcareous boxes interposed between the cells 
m this species mirfit naturally be taken for ocecia; but they 
are closed in at the end by a calcareous wall, in which there 
seems to be no opening beyond some minute perforations. 
Ihey have probably, therefore, some other significance; but 
what it may be X am unable at present to determine. The 
zocacia are really of a slender, elongate-oval shape, though 
fey sometimes appear quadrangular. The membranes 
front wall extends to the top of the hollow or depression in 
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the neighbouring interspace, and lies quite on a level with the 
vim of me margins. 

Membranipora bellula , n. sp. 

(PL VIII. figs. 4, 4a, 4b.) 

Zowcia pyriform, rounded and expanded above, and narrow¬ 
ing off to the base; area occupying about half the length of 
the cell, wholly filled in with membrane, subelliptical, broad 
below and narrowing very slightly upwards to the top, where 
the semicircular orifice is placed, flanked on each side by two 
tall erect spines; on the lower margin a single, much-branched 
spine, which spreads over the aperture, forming an antler-like 
operculum ; sometimes a very long corneous spine, Bpringing 
from a raised socket, a little below the inferior margin: 

S ortion of the cell below the area, which is sometimes a gooa 
eal elongated, smooth and shining, and covered with nume¬ 
rous delicate spinules. Owcia none. 

Var. a (bicornis). With two opercular spines on the lower 
margin, of small size and slightly branched, placed one on 
each aide of a short, sharply pointed central rnucro rising from 
a prominent boss; a single spine only on each side of the 
orifice; no spinules or homy appendages; surface smooth, 
white, and very polished. 

Var. /9 (muuicomu). Opercular spines 8-5, placed closely 
together, their numerous dichotomous branchlets combining 
to form a beautiful protective shield, which extends to the 
base of the oral valve. 

Loc. Australia, normal and var. multicornis ; Ceylon, var. 
bicornis ; Madagascar (Miss Jelly)] St. Vincent, (Jape-Verd 
Islands (Miss Gatty). M. bellula always occurs creeping 
over weed, and frequently runs out into narrow strap-like 
segments. 

This is an exquisite species, which seems to be far from 
Uncommon in various parts of the worldj and it is difficult to 
understand how it is that it has remained so long undescribed. 
1 cannot recollect, however, to have met with any published 
account of it, although it has been known to collectors under 
a manuscript name. It is a species which varies much in 
appearance, the changes being chiefly due to the presence or 
eoeence of the spinous appendages, and especially to the modi¬ 
fication of the opercular spine. The principal varieties have 
already been noticed. In some cases the tall corneous spine 
mitog from a distinct socket, which is so characteristic or M. 
pibm ^from which the present form iB probably derived), 
makes its appearance; in others the zoarium bristles with 
immense numbers of slender spinules; in others, again, it has 
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neither seta nor spinule. In a curious form from Madagascar 
the edges of the narrow segments into which the zoarium 
divides are fringed by very tall and slender setae, frequently 
placed in pairs, whilst there is also a profusion of the suboral 
appendages. This form presents a very marked contrast to the 
extremely simple and elegant variety (bicornis) from Ceylon. 
The same variability in the spinous armature is characteristic 
of M. pilosa. 

1. With a calcareous lamina. 

Membranipora patula. n. sp. 

(PL IX. fig. 4.) 

Zooscia short, narrowed above and broadly expanded below, 
the upper extremity of the cell much raised, the lower de- 

S iressed; margin well raised, narrow, sharp, minutely granu- 
ated; aperture arched above, the lower margin slightly 
curved outwards, occupying fully three fourths of the length of 
the area, the lower fourth filled in by a strongly granu¬ 
lated, calcareous lamina, which is continued for a short dis¬ 
tance up each side; on the upper margin four very stout 
cylindrical spines, two towards each side, which are articu¬ 
lated by corneous joints; projecting from the centre of the 
back of the cell, some way below the margin, an avicularium 
with pointed mandible, directed straight outwards. Ooscium (?). 
Loo. California (Miss Jelly). 

Membranipora setigera. n. sp. 

(PI. VIII. fig. 3.) 

ZocBcia large, ovate ; area occupying the whole front of the 
cell, the lower two thirds covered in by a shining calcareous 
lamina, minutely pitted over; aperture arched above, lower 
margin straight, closed by a rather stout membranous wall, at 
the upper extremity of which is the orifice; margin not much 
raised, granulated: a row of 6-8 tall spines surrounding the 
upper extremity of the area. Avicularta none. Ocecium (?)* 
Loc. Australia, investing Serpula (Mi** Gatty). 

This species belongs to the same section of the genus as 
our British M. Boeseln and M. trifolium. Its spines are a 
conspicuous character, the zoarium literally bristling with them. 
The surface is flat and somewhat glistening* 

Membranipora *pino*a } Quoy & Gaimard. 

Flutira sptnota, Q. & G., Voy. de l’Astrolabe, 

Mmnbrampora cUiata , MaeGulivray, Trans. Boy. Soc. Victoria, 1858. 
Membrampora epino»a, Bujfck, Polyzoa of Kerguelen Island. 

Busk identifies a form from Kerguelen Island with the 
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Fluetra epinosa of Quoy & Gaimard; and from the figure which 
he gives it would seem to be the same as the M. ciliata 
of MacGillivray, an Australian species. If he is correct in 
his identification, the latter name must give place to that of 
Quoy and Gaimard. 

The species has occurred in the following localities:—Ker¬ 
guelen Island ( Mr. Eaton) ; Australia {MacGillivray) ; Ara¬ 
bian Sea, between Bombay and Aden, lat. about 16° N., long, 
about 65® E. (JV. Oates), 

Another Membranipora spinosa has been described by 
D’Orbigny (Voy. dans VAm6r. Mdrid. vol. v. 4« partie), 
which bears a close resemblance to M\ apinifera } Johnston, 
but is apparently destitute of avicularia. It is furnished with 
about 10 spines on each Bide of the cell. 


Membranipora 


ermunita } n. sp. 
fig. 2.) 


Zocecia arched above, expanding very slightly towards the 
centre, and then narrowing off more or less to the base, which 
is subtruncate; area occupying the whole of the front of the 
cell, the lower two thirds filled in by a strong, thickly- 
granulated, calcareous lamina; aperture arched above, lower 
margin straight, higher than broad, margin scarcely elevated, 
very finely beaded; scattered amongst the zooecia elongate, 
narrow-oval cells, the lower part of which is occupied by an 
avicularium , depressed at the base, the beak much raised, 
turned obliquely to one side, somewhat curved aud pointed; 
mandible slender, ed^ed on each side by a horny expansion; 
upper portion of avicularian cell hollow and open. Owcia 
rounded, closely united to the lamina of the cell above, with a 
raised rib round the front, inclosing a minutely granulated 


space. 

Loc. Off Curtis Island, Bass’s Straits, common on shell 
[Cptik W. 12. Cawne Warren ). 

This species occurs in a very interesting collection of 
Polyxoa made by Capt. Warren, of the ship ‘ Bedfordshire, 9 
end presented by him to the Liverpool Free Museum. The 
committee of the Museum, at the instance of its very able 
and energetic curator, Mr. Moore, have entrusted the collec¬ 
tion to me for examination; ana I ^ hope to describe and 
figure a number of new forma from it in subsequent papers. 

M. permunita is interesting as being one of the few recent 
species belonging to the present section of the genus which 
are fornished with an avicularium of the elongate type placed 
on a well-developed cell-area. A very similar appendage 
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occurs on M. eurvirostri *, mihi; and it is not uncommon 
amongst the species with a membranous front wall 

Membranipora ( Caleschara) denticulata. MacGillivray*. 
(PI. V1IL fig. 2.) 

Zoarium foliaceous, with the cells in two layers placed back 
to back, or incrusting. Zoa>cia arched above, widening about 
the middle, and contracted below; margin smooth, sometimes 
traversed by a brown line, inner side of the cell-wall 

f granular; area occupying the whole front of the cell, the 
ower one third filled m by a granulated calcareous plate; a 
transparent membranous wall extending over the entire area, 
including the calcareous plate, the oral valve being placed at 
the very top of it; from the centre of the upper edge of the 
lamina rises abroad calcareous process (also granulated), which 
extends to about one third the length of the aperture from the 
top, where it sends off two lateral branches to the wall of the 
cell, forming in this way a foramen on each side, the inner 
edges of which are denticulate; the upper margin of the 
process is slightly thickened^ and shuts off a semicircular 
space above, corresponding with the operculum in the true 
front wall; at the bottom of each cell one or sometimes two 
rather large smooth nodules. Oascium wide, little projecting- 
incorporated with the cell above, both the ovicelligerous ml 
and the one above it of unusual size (MacG.). 

Loc . Victoria [MacQillivray ): off Curtis Island, Bass's 
Straits, on shell, forming a brown subcircular patch (Capt. 
Cawne Warren). 

MacGillivray places this species among the Escharid® 
(Busk), simply, it would seem, on the ground of its erect 
habit. It has, in truth, no real affinity with this family as 
constituted by Busk. The depressed area, the elevated 
margins, and the membranous front wall show that itsjplace 
is amongst the Membraniporid®. Nor is there any sufficient 
ground, inf my judgment, for referring it to a new genus- The 
peculiarity on which MacGillivray founds bis CaUschara 
(“ front calcareous, except a small part anteriorly, which is 
membranous ") is, I believe, quite insignificant. I venture 
to think that he has misinterpreted the structure of the 
zocecium, probably owing to the imperfect condition of the 
specimens which came under his notice. The “ front" of his 
description is not the true front wall of the cel), but merely a 
calcareous upgrowth from the edge of the lamina (strictly 

• i Prodromus of the Zoology of Victoria/ decade v., by Fred APCor, 
F.E S ; 4 Polysoa/ by P. H. MacOiUiyray, p. 45, pi xlviil fig. § 
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comparable with the " serrated denticle,” similarly placed in 
Membranipora (Bifustra) delicatula , Busk); and tne mem¬ 
branous portion at the upper extremity is only occasional, 
and merely denotes imperfect development. That the true 
upper wall of the zocecium is the membrane which closes in 
the whole of the area is evident from the course of develop¬ 
ment and from the fact that it bears the oral valve. In tne 
younger zooccia the laminar process is either wholly wanting or 
very imperfectly developed, whilst the membranous wall, 
furnished with the semicircular orifice for the egress of the 
polypide, occupies the whole of the opening at a considerable 
distance above the lamina . 

The real peculiarity of this form is that the membrane 
incloses the granular plate and its process; but this, how¬ 
ever curious, is hardly a generic character. The same thing 
occurs in a less degree in M. nitons, mi hi. As to the habit 
of growth, MacGillivray’s figure represents a small crept and 
foliated specimen; the one from Bass’s Straits is wholly 
crustaceous. Another which I have examined grows round a 
stem of seaweed, and the free edges meeting on one side of 
it come together and unite ; and in any further growth at this 
point there would be a bilaminate structure, ana the zoarium 
Would become erect and detached; but it would be none the 
less a Membranipora . The large nodules at the base of the 
cells, which were present in the specimen I have figured, 
materially change the general appearance of the species. 

Membranipora cervicornts , Busk*. 

(PL VIII. fig. 1, and Pl. X. fig. a.) 

ZocBcia oval; margin much raised round the upper part of 
the ceUj forming a very thin wall, which also extends for 
Some distance down the sideB; area occupying the whole of 
the front, about a third of it filled in by a smooth and shining 
calcareous lamina, which is carried up for some distauce on 

* There has been some doubt whether the M. cei'mcomie. Busk (Cat. 
pt. 1, pl, c. %. 3), is identical with the form described by MacGillivray 
under this name. Busk's figure does not show the detail of the zocecium 
very clearly; but the branching spines, as he represents them, are cer¬ 
tainly different from the similar appendages as given by MacGillivray. 
They are massive and spreading, and bend m over the area, the branches 
u meeting and inosculating j” whereas in the other form they are erect 
and comparatively slender, and show no tendency to unite across the cell, 
lbs colour also or Busk’s species is said to be u purplish;" that of tbs 
Australian species white or brownish. Amongst uapt. Warren’s dredg¬ 
ings, however, from Bass’s Straits^ I have met with specimens undoubtedly 
ramble to MacGillivray's species, in which the spines are somewhat 
mat* massive, and occasionally meet and (appaimtly) unite across the 
o*11; they are also of a deep purplish colour. 
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each side; aperture flattened above, narrowing downward, 
rounded at the lower extremity (very much in the form of a 
heraldic shield), surrounded by a slightly thickened rim; at 
the top of the cell four spines, placed two on each side, the 
foremost pair stout, suberect, and branched, like a stag’s horn, 
the upper tall, slender, and slightly forked : between them a 
raised aviculartum with pointed mandible, placed transversely 
on the margin of the cell, or projecting straight outwards 
from the back; frequently a large raised avicutarium at the 
bottom of the cell. Ocedum very shallow, galeriform, smooth, 
the oral surface much sloped, so as to expose the opening; a 
raised line arching across the front a short distance above the 
opening, inclosing a narrow subhyaline belt; an avicularium 
on the summit, placed transversely; two spines in front of the 
oviceil, and two at the sides (Plate VIII. fie. 1). Zoarium 
white or brownish, or of a rather deep purplish colour. 

Vaj;. a. O&rium much deeper (less shallow), almost sub¬ 
quadrate, the oral surface not sloped; a raised rib in front 
inclosing a subtriangular space; one or two avicularia at the 
back (PI. X. fig. 3). 

Loc . Victoria ( MacGillivray ) ; var. a, off Curtis Island, 
Bass’s Straits ( Capt . (Jawne Warren). 

I have thought it desirable to give a detailed description of 
this species, as MacGillivray lias contented himself with a 
very brief diagnosis. Busk’s account of his M . cervicorni$ is 
almost equally brief; and between the two there is some 
difficulty in deciding with any certainty as to the identity ot 
otherwise of the two forms. 

The differences in the ooecium are striking and curious; 
but they can only be regarded as varietal. The spines are 
articulated to a fixed tubular base, and are easily detached; 
in their absence it is somewhat difficult at first sight to recog¬ 
nize the species. 

Note on Membranipora tramversa, Hincks. 

When I described this form (* Annals,’ July 1880) I was 
not aware that Mr, Hutton had been before me, I nad not 
then seen his paper in the ( Proceedings of the Royal Society 
of Tasmania’ for 1877 (published in 1878), in which he has 
characterized it as M. cincta , Of course the name tranwersa 
must be cancelled; and I can only hope that it may drop out 
of sight and give no further trouble. 

In a paper presented to the Royal Society of Victoria early 
in 1880 Mr. MacGillivray has given a fuller account of the 
same species^ and proposes to refer it to a new genus, which 
he names Dtplopora, and of which the distinctive characters, 
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seem to be that the zocecium is divided into two parts, and 
that u a narrow transverse portion ” of the front cell-wall, M a 
little distance behind the mouth and in front of the elevated 
part,” is deficient in calcareous matter and entirely membra¬ 
nous, On reexamining my specimens I find that a membra¬ 
nous wall closes in the whole of the aperture, bearing the oral 
valve at the upper extremity, and extending almost to the top 
of the elcvateo portion of the cell. Beneath the oral valve is 
^elliptical orince with calcareous margin filled in with mem¬ 
brane* and having a circular opening in the centre; from the 
edge of tmig inner orifice a calcareous wall passes down to a 
fissure extending transversely across the cell, and probably 
marking the termination of the true zocecium. Below the 
fissure is the wall of t*b© elevated part of the cell, which is a 
strong box. Tow ards »*he base of this wall a tubular process 
projects into the fissure, pi^bably forming a communication 
between the box and it. Tlh$ precise significance of this 
structure can only be determined (Jw an examination of living 
specimens; but it seems to form a goUd basis for a new generic 


group. 

One curious peculiarity of this speciVjs should be noted. 
The colonies, which always seem to enturcle the stems of 
certain algae, commence with a (transverse) x*nw of elongated, 
narrow, quadrangular cells, having the front entirely closea 
in with membrane, destitute of orifice, and of aliV the charac¬ 
teristic structure of the adult; this row is followed by a 
second, in which the cells resemble generally thos\ in the 
firstj but are much shorter; and from these the normal hi 
originate. 

. Family Microporid®. 

Genus Vincularia (part), Defrance. 


1U MIP 


Vincularia abymcola, Smitt. 

(PI. X. fig. 4.) 

This form I had figured from a specimen incnuting a small 
fragment of coral, as (probably) a new species of Setoaella ; 
ana only ascertained subsequently that it was identical with 
Vincularia abutaicola of Smitt. 1 mention this to show how 
essentially Membraniporidan the zoc&cial character of this 

S eric type is; in its incnuting state it is impossible to 
ingnish the present species from Setoaella. Whether its 
peculiar habit of growth in the adult state (the zocecia are 
arranged so as to form erect,, cylindrical stems like those of 
CfoKom, ■ but uniointed) entitles it to generic rank is a ques¬ 
tion to which different answers may be given; but toe in 
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its true natural affinities (and this is the important point) by 
ranking it in the family of the Microporidas. 

Vincularia ornata , Busk, and V. neozelaniea y Busk, are 
true Membraniporidas. 

I have engraved the figure of V. aht/ssicola } as it shows a 
finer development of the remarkable vibracula than Smitt’s, 
These appendages exhibit a very interesting structure, being 
edged for a considerable portion of their length along botfi 
sides by a rather broad membranous expansion. 

Loc. Off Oojima, Cuba, 450 fathoms, on Retepora ; J&ttrida, 
68 fathoms, on Nullipora (Pourtales) ; on coral fr<5m Singa¬ 
pore or the Philippines ( Miss Jelly), \ 

V. FOREIGN CHEILOSTOMATa/ (Miscellaneous.) 

Family Eplo&ol&Bjid.. 

Epicauliehum, n. gen. 

Gen . char.—Zoarium ofolcareous, composed of a creeping 
base and erect stems, made up of internodes linked together at 
their extremities by r^nieous joints, on which the zocecia are 
borne in companie^. Zocecia erect, clavate, with a small, 
oblique, subtermir^al orifice, several united together longitu¬ 
dinally, so as X6 form a cluster; the clusters opposite, free, 
except at the/'base, where they are attached by corneous joints 
to the interjtfodes. 

/ Epicaulidium pulchrum, n. sp. 

/ (PI- X. fig. 5.) 

&tem composed of jointed internodes of about equal length, 
which are white, expanding gradually from the base upwards 
rfo a point a short distance below the top, where there is a 
slight protuberance on each side, surmounted by a circular 
orifice, from which the corneous joint supporting the cluster 
of cells originates; above the projections the intemode nar¬ 
rows and continues cylindrical to the top; a number of small 
tubules immersed in the cells, which show as disks on the 
surface and give it a speckled appearance: no branching* 
Zocecia in triplets, united through their whole length, the 
central one compressed, narrow, pointed below, slightly wider 
above, orifice oval, oblique, with a thin slightly raised margin, 
facing towards the base of the stem (downwards) ; two lateral 
cells subciavate, expanded above, narrowed and pointed at the 
base, orifice as in central cell, except that there is a small 
spine in the centre of the upper margin ; surface smooth and 
shining; the lateral cells attached by the dorsal surface to 
the sides of the central, orifice facing sideways, with a slight 
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turn upwards; the triplets also speckled, but less strongly and 
constantly than the stem; form of the triplets subcordate. 
Ocecici (?). 

Loc . Jamaica, creeping over an alga (Miss Jelly). 

Amongst the taller stems occur others consisting of a very 
short ana slender internode attached by a corneous joint to 
the creeping base, and bearing on its summit a single triplet. 
In these cases growth seems to proceed no further. The 
primary internode of the ordinary stem is jointed to the creep¬ 
ing fibre, and is sometimes normal and sometimes altogether 
destitute of cells. 

Family Bicellariid®. 

Diaciioris, Busk. 

Diachoris hilaminata , n. sp. 

(PI. VIII. figs. 7, 7 a). 

Zoarium (probably) erect, composed of two layers of cells 

{ >laced back to back ; connecting tubes six, very short. Zoaecia 
arge, elongate, boat-shaped, suberect, placed close together 
and overlapping considerably ; margin running out into a short 
spinous process on each side of the orifice; aperture occupying 
the whole front; orifice terminal; oral valve arched above, with 
a straight lower margin ; at a short distance below the top on 
one side an articulated avieularium (often wanting), slender, 
rather compressed, the beak long and flat above, bent slightly 
and abruptly at the extremity; mandible very slender and 
sharply pointed. Oaecia (?). 

Loc. New Zealand {Miss Jelly). 

This diagnosis is founded on a fragment; and I can there¬ 
fore give no account of the size or mode of growth. The 
aooecia have a strongly marked character, and differ widely 
from those of any fonn with which I am acquainted. The 
layers are closely united^ and constitute a very compact bilami¬ 
nate zoarium. A striking point is the degree in which the 
zocecia overlan one another, each cell originating a good way 
down on the dorsal surface of the one below it. 

The affinity between Diaohoris and Beania and Bugula is 
of the closest kind; between the present genus and the last 
named there is indeed but a single point of difference that is 
at all constant, the disjunct condition of the cells; and this can 
hardly be regarded as specially significant*. 

The following species of Diachoris have been described :— 
D. Crotalif Busk, Bass’s Straits; D . magellanwa , Busk («=Z). 

* I quite agree with Mr. Waters that iC the genus Diachoris can only 
be looked upon 88 a provisional one” (•'Bryozoa of Bay of Naples.” 
•Annals,’ Feb. 1879, p. 120). 

Ann. dsMag. N. Hist. Ser. 5. Vol. vii. 


12 
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Bushei , Heller), Straits of Magellan, New Zealand. Mediter¬ 
ranean ; D, inermis, Busk, New Zealand, Straits of Magellan \ 
Z>. costata } Busk, * Kerguelen Island, Australia; D. spini - 
gerci) Australia ; I). hirtissima , Heller (*= Chaunosia hirtis* 
sima } Busk), Adriatic, Cape of Good Hope ; D. armata , Heller. 
Adriatic; D. patellaria ) Moll ( = 7). simplex^ Heller, and 
MolliapateUaria, Smitt—generically distinct), Adriatic; D. 
Buakiana } Hutton, New Zealand. 

Family Myrioioid® (part), Smitt. 

Schizopouella, Hincks. 

Schizoporella argente#,) n. sp. 

(PI. IX. figs. 6,6 a.) 

Zocecia ovate, irregularly disposed, convex, strongly sutured, 
separated by inconspicuous lines, very distinctly and beauti¬ 
fully granulated over the entire surface, punctured round the 
margin, greyish white, lustious ; orifice suborbicular, produced 
below into a pointed sinus ; peristome not raised; along one 
side of it a large mound-like elevation, rising to a point above, 
on the inner face of which is an erect avicu/arium , with acute 
mandible directed upwards ; on the opposite side, just beyond 
the sinus, a short spinous process; on the upper margin two 
or three spines; in many cases the oral avicularium, instead 
of being erect and close upon the margin, is turned downwards 
and outwards, is much elongated, and stretches dotfn about 
half the length of the cell. Ocecia rounded, thickly granu¬ 
lated and punctured. Zoarium of very delicate texture, 
greyish white, silvery. 

Loc. Africa, on coral (Miss Jelly) 

Schizoporella linearis , Hassall, form quincuncialis. 

(PI. IX. fig. 3.) 

Zocecia ovate, occasionally lozenge-shaped, moderately 
convex, separated by lines, quincuncially arranged; surface 
bright ana silvery, thickly punctured; orifice suborbicular, 
with a shallow pointed sinus on the lower margin, a ridge-like 
callosity placed longitudinally immediately below the sinus J 
at each side of the orifice, usually almost close to the top of 
the cell, a mound-like rising, bearing a small avicuiantm j 
mandible acute, generally directed upwards. Ooecium (?). 

Loc . Ceylon ( Miss Jelly ). 

In general appearance this variety is very unlike the well- 
known 8 . linearis . Its zocecia exhibit none of the depres¬ 
sion of surface and definite linear arrangement which are so 
characteristic of the normal form ; they are ovate, convex, 
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and quincuncially disposed. But, on the other hand, the 
aocecium agrees with tnat of the normal form in the form of 
the orifice, and in having a small, raised, and pointed avicu- 
larium on each side of it. These appendages, indeed, are 
placed somewhat higher up than is usual (more so, indeed, 
than is shown in my figure) ; but in this species there is so 
much variability in their position that this cannot be regarded 
as a character of any importance. The present form must, I 
think, be ranked as one more modification of the linearis type. 
I have figured another specimen of this species (Plate IX. 
fig. 2), which illustrates still further the variability in the 
position of the avicularia. 

Family Esch&ridtt (part), Smitt. 

Smittia, Ilincks. 

Smittia nitida, Verrill. 

(PI. IX. figs. 5,5 a.) 

Zooecia subquadrangular (very irregular in shape), disposed 
in linear series, separated by raised lines, sligntly convex, 
areolated round the margin, or simply punctured, the surface 
very bright and lustrous, of a delicate white colour, covered 
with large polished granules; orifice suborbicular, somewhat 
flattened below; the peristome raised above and (especially) 
at the sides, where it rises into prominent points, not elevated 
in front; on the lower margin three denticles, two lateral and 
small, and one larger in the centre ; on each side of the orifice 
(or on one side only) a subspatulate avicularium (narrow at 
top, and expanding towards the extremity) raised on a small 
mound; sometimes replaced by a gigantic curved avicula¬ 
rium stretching down two thirds ot the length of the cell. 
Ocectum rounded, thickly punctured in front, often invested 
round the base by a thick granular band; usually an avicu¬ 
larium with pointed mandible at the back; peristome con¬ 
tinued as an arch across the front of the ooecium. 

Loc. North America ( Verrill) ; Africa, on coral (Miss Jelly). 

Drawings of this species were jprepared before I was aware 
that it had been figured by Prof. Verrill from North-American 
specimens. I have engraved them, as they show a remark¬ 
able modification of the avicularium not noticed by Verrill. 

A detailed diagnosis has been added, no description accom¬ 
panying his figure. 

ASPIPOSTOMA, n. gen. 

Gen. char . — Zooecia with a calcareous front wall, destitute 
of raised margins; orifice arched above, straight below, pro- 

12 * 
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tected in front by a broad shield-like plate, which is continued 
downwards for some distance within the cell; attached to the 
inner surface of the plate, on a level with the margin of the 
orifice, a semicircular mem brano-calcareous (?) frame, into 
which the oral valve fits; wall of the cell elevated behind the 
orifice into a broad hood-like expansion, which covers it in 
and forms an arched secondary orifice. Zoarium (in the only 
known species) erect and bilarninate. 

Aspidostoma crassnm, n. sp. 

(PI. X. figs. 6, 6 a.) 

Zoarium erect, compressed, thick, contracted towards the 
base, and widening upwards, of a reddish-brown colour. Zo- 
cecia disposed in two layers, placed back to back, massive and 
thick-walled, auincuncial, very broad and rounded above, 
narrowing off downwards (pyriform), truncate at the bottom, 
divided by very deep sutures ; surface dense, roughened; 
back of the cell elevated and forming a hood over the orifice, 
with an arched opening in front, the margin of the hood rising 
into two prominent pointed processes, between which there is 
a narrow cleft; orifice arched above, straight below, screened 
by a broad plate, with a thickened and everted edge, which 
conceals it and stretches across a great part of the arched 
opening; margin of the plate continuous with the wall of the 
hood, and forming with it on each side a loop-shaped opening; 
front of the cell somewhat flattened below the orifice and 
sloping down towards it; in the centre of this portion a raised 
elongate callosity; leaning against the side of many of the 
cells, a little below the upper extremity, an avicularium , with 
a very short, broad, subtriangular mandible directed upwards. 
OcBcium elongate, much depressed, shield-like, granulated. 

Loc. Dredged between Patagonia and the Falkland Islands 
(Cant. Cawne Warren ). 

This very curious form is remarkable for the thickness 
and solidity of the zoarium and the massive character of the 
zocecia. Young cells are less strongly calcified, and the hood 
is of much more slender make than in the adult, and does not 
project so far in advance of the orifice. It is always at this 
stage destitute of the marginal processes which give so 
peculiar a character to the adult zoarium*. In the old cells 
calcification is carried to a great extent, the upper extremity 
becomes very tumid, and the wall rises down the sides into a 
kind of mound, which partially closes in the depressed area 
below the mouth. The curious structure of the orifice will 

* The figures do not show the very prominent and striking character 
of the hood, and its two marginal processes. 
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be best understood by referring to the figure. The lamina or 
plate which protects it is hollowed out in front. This plate 
passes down for a considerable distance into the interior of 
the cell; immediately within it is placed the semicircular 
frame on which the oral valve works, which tits close on to 
the inner surface of the lamina. The flattened, shield-like 
ovicell is another striking feature. 

The structure of the zomcium in this species is so remark¬ 
able that I cannot hesitate to refer it to a new genus. Busk, 
in his * Catalogue,’ describes an Eschara (E. gigantca), from 
South Patagonia, which bears some slight general resem¬ 
blance to the present species; but neither the diagnosis nor 
the figure represents the essential peculiarities of A. crassum . 

EXPLANATION OF THE PLATES. 

Plate VIII. 

Fig. 1. Metnbranipora eervicomis, MaeGillivray, to show the structure 
of the zooeeium. The forked spiues omitted, except in the cast* 
of a single cell, and only the fixed tubular base represented. 

Fig. 2. Membrampnra ( Caleschara) deniicuUita , MaeGillivray. In this 
figure tho membranous wall, which doses in the entire front of 
the cell, is omitted, so as to display the calcareous lamina and 
the offset from its upper margin, which together form an inner 
covering over a considerable portion of the area. The semi¬ 
circular oral valve at tho top of the urea must be understood to 
belong to the absent membranous front wall, 
y* 3. Membranipora setigera, n. sp. 

4. Membrampora befoul a (normal form), n. sp. 4 a. Ditto, var. bi- 
conus. 4 b. Ditto, var. multicorm». 

Fig. 6. Membranipora terri/ica , ». sp. 

Fig. 8. Membranipora rubida, n. sp. 

Fg. 7. Uiachori« bilaminatu, n. sp. 7 a. Zoceoium with avicularium. 

Platk IX. 

Fia. 1. Membranipora bicolor , n. sp. 

Fig. 2. tichizoporella linear is, IIassail. Variety with aucularia at the 
top of the coll and on each side of the ocecium. 

Fip. H. Schizoftorella linear in, var. qwncuncialis. 

Fig. 4. Membrampora patuln, n. sp. 

Fig, 6. Smittia mtida , Verrill. [This figure represents a very irregular 
group of cells.] Ha. Zooecium with ovicell. 

Fig. 0. Schizoporella argentea , n. sp. 0 a . Single zooecium. 

Plate X. 

Fig, L Membranipoi'a coronata , n, sp, 

Fig. 2. Membranipora perinumta , n. sp. 

Fig. 8. Membrampora ccrviromis , MaeGillivray, var. 3 a. Ocecium. 

Fw, 4. Vinculana abgmcola, 8mitt From an incrusting colony. 

Fig. 8. Epicaulidiwn )ntIchrum, n. sp. 5 a. A single triplet of celK 
Fig. 6. A/pidostama crrnmm, n, sp. Showing a group of cells from the 
younger and older portions of the colony. 8 a. Fragment of the 
xoarium, nat size. 
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XVI. —Note on a Central-A static Field-Mouse (Mtw 
arianus). By W. T. Blanford, F.R.S. &c. 

I AM indebted to Mr. Oldfield Thomas for calling my atten¬ 
tion to the fact that a Japanese species of Mus was named 
M. erythronotus by Temminck in 1850. 

In the 1 Annals’ for 1875 I proposed the same name, 
M. erythronotus , for a mouse of which I obtained specimens 
at Kolirud, between Isfahan and Teheran, in Persia. A 
species apparently identical with the Persian mouse wa« 
collected by the late Dr. Stoliczka in Wakhdn, a province on 
the UjJper Oxus belonging to Afghanistan, and at Kdshgar, 
in Eastern Turkestan j and the same form has since been 
found by Major Biddulph and Dr. Scully at U-ilgit in the 
Upper Indus valley. 

It is by no means certain that this form may not pass into 
the eastern races of Mm sylvaticus j and it requires comparison 
with Mus sylvaticus , var. major , of Badde; but as it appears 
to be a welbmarked type, with a wide distribution in Central 
Asia, and as the name Mus erythronotus cannot be retained 
for it, in consequence of the prior use of the same specific 
denomination by Temminck, I propose to change the name to 
Mus arianus —from Ariana, one of the ancient names for 
Persia and the neighbouring countries to the eastward. 

The following synonymy furnishes, I believe, all the 
necessary references:— s 

Mus arianus . 

Mus erythronotus, W. Blanford, Ann. & Mag. Nat Hist. sei.4, voi xvi. 
p. 311 (1876;; Northern Persia, ii. p. 64, pi. v. fig. 8 (1876) \ 
Scientific Results Second Yarkand Mission, Mamm. p. 64 (1879); 
J. A. S. Ii 1879, vol. xlviii. pt. 2, p. 97 (nec Mus erythronotus, 
Temm. Fauna Japonica, Mamm. p. 60,1860). 

Mus sylvaticus , var., W. Blanford, J. A. S. B. 1876, xliv. pt. 2, p. 106 
(nec Linn.). 


XVII. —On the Origin and Formation of the Flint* of the 
Upper or White Chalk; with Observations upon Prof 
Hollas'8 Paper in ( The Annals and Magazine of Natural 
History'for December 1880. By Surgeon-Major WALUCH, 
M.D. 

[Plate XI.l 

As Mr. Sollas has seen fit to make the second part of his 
memoir “ On the Flint Nodules of the Trimmingham Chalk " 
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a medium for indulging in a number of unwarranted comments 
(for they cannot be called criticisms) upon my paper u On the 
Physical History of the Cretaceous Flints” (published in 
the 1 Quarterly Journal of the Geological Society/ vol.xxxvi. 
No. 141, Feb. 1880)*, I shall first reply to his strictures, and 
then avail myself of the opportunity to furnish some additional 
facts and arguments in support of my views, which want of 
space debarred me from bringing forward in the paper just 
referred to. 

That Mr. Sollas or any other professed geologist should have 
hesitated to accept my explanation as to tlie mode of formation 
of the Flints, and should freely canvass my facts as well as 
my conclusions, was not only perfectly legitimate, but no more 
than 1 expected when giving utterance to an hypothesis both 
novel and opposed, in some most important particulars, to all 
preconceived ideas concerning a difficult and avowedly un¬ 
solved geological problem. But I likewise expected, from a 
writer whose previous researches on kindred subjects (so far 
as T was acquainted with them) had yielded me both pleasure 
and instruction, at least a precise and impartial recital of such 
of my statements and conclusions as he felt called upon to 
impugn—together with some better results than a larioured 
and. as I venture to think, futile attempt to improve upon the 
well-known doctrine that u the flints are due to the replace¬ 
ment of carbonate of lime by silica n f. 

Speaking generally, Mr. Sollas’s paper contributes very 
little that can be considered original to our knowledge on the 
flint question—unless it be the interesting fact that the silica 
of the Trimmingham flints way, iu part, have been derived 
from spicules belonging to, but now missing from, certain 
fossilized sponge-remains in the Trimmingham Chalk. For, 
although he devotes a considerable space m his paper to the 
chemistry of the .subject, it is obvious that he has derived his 
inspiration, on almost every material point relating to the pro¬ 
duction of flinty from the splendid researches of Graham, to 
which, in common with myself, he appears to be indebted for 
whatever information he possesses regarding the colloidal 
properties and combinations of silicic acid and colloidal sub¬ 
stances in general^. Yet he offers no explanation of the cha- 

* This paper woe read before the Geological Society in December 1879. 

t See paper by Prof. Rupert Jones, F.R.S. &e., “On Quarts. Flint, 
and other forms of Silica” (Proc. Gcul. Assoc, vol. iv. no. 7, Apr. 1876, 
J>. 447). 

X Mr. Sollas mentions Mr. Graham’s name only in relation to “ the 
feet,” if it be one , “ that silicic acid has the properly of actually combining 
With such substances as albumen and gelatin to form with them silicate 
of albumen and silicate of gelatin ” (loe, at. p. 452). 
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racteristic forms assumed by the flint nodules that may not 
be found in every geological textbook; and upon the moat 
difficult and puzzling question of all (namely, the cause of 
the stratification of the flints), although he shows that he 
regards it as part and parcel of the Flint question, by just once 
(at p. 441) confessing it presents u a difficulty/’ from first 
to last he remains significantly silent. 

I may observe, in reference to the last-mentioned fact, that 
I should have been content to discuss Mr. SolWs theory of 
the formation of flint so far as it goes, and to leave entirely 
out of sight those points on which it would appear that he has 
been unable to arrive at any conclusion whatever, had he not 
indulged in such unjustifiable observations as the following:—- 
“ The last question which remains for discussion is the origin 
of the various external forms assumed by flint. A good deal 
of misconception appeal’s to have arisen on the subject through 
a too exclusive attention to one particular form of flint arbi¬ 
trarily selected as a type of all others. For this (generally the 
irregular nodular form) a theory is framed which is then made 
to account for the rest. Thus, when Dr. Bowcrbank attempted 
to show that flints are silicified horny sponges, he accounted 
for the flint-veins of the chalk by supposing them to be 
horny sponges which had grown over the sides of an open 
fissure at the cretaceous sea-bottom; and Dr. Wallich, after 
giving an explanation of flint nodules and layers, speaks 
of the veins formed by a 1 sluggish overflow’ of silica- 
saturated protoplasm i into fissures in the chalk.’ There does 
not appear much to choose between these rival explanations of 
the veins; both are attempts to square a preconceived hypo¬ 
thesis with an obnoxious fact ” (loc.cit . p. 450). 

Mr. Sollas is doubtless aware that Dr. Bowerbank can no 
longer answer for himself. He has, however, associated my 
name with that of a universally respected and known scientific 
thinker and writer, whose researches on the Sponges alone 
ought to have protected him from an imputation which, applied 
as it has been to myself as well as to Dr. Bowerbank, I can 
only describe as being wholly unfounded. 

Mr. Sollas has taken care not to state at what page the 
words he here quotes from my paper are to be found. I will 
supply the omission. The seven words in question consti¬ 
tute the sole allusion to the flint-veins made by me, from 
beginning to end of my paper. The context, now furnished, 
will show that the formation of the veins was not what I was 
speaking about, but the u homog&neousness ” of the colloid 
material contained in the fissures. In my paper I offered no 
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other opinion whatever on the veins, for reasons which I con¬ 
sidered sufficient—the allusions to sluggish overflows into 
the fissures of the chalk being made solely with a view 
to point out that, had they been filled with an aqueous 
solution , the fissures would not only have been lined with 
silica, but the walls of the fissure would, to a considerable 
depth, have become silieified through the absorbent power of 
the chalk. This view I still regard as valid, and as appli¬ 
cable to the tabular layers of chalk also. The following is 
the sentence from which Mr. Hollas has detached and quoted 
(as I shall show he has done in other instances) an incom¬ 
plete passage, in order that lie might impugn it :— u But that 
the colloidal idiosyncrasy of silica performed a much more 
important function in the phenomena connected with the flints 
than has heretofore been supposed, appears to me to be in¬ 
dicated by the evidence of the almost perfect incorporation of 
the organic silica with a colloid material, the unique arnoebi- 
form nodulation of the flints, and its homoye neons ness , whether 
occurring in nodules, in continuous sheets parallel to the strati¬ 
fication, or as sluggish overflows into fissures in the chalk ” 
(/or. cit . p. 89). 

Again, at p. 4/51 of his paper Mr. Hollas says:—“ In 
attempting to find an explanation for the form of these flints 
we may consider the following suppositions:—(i) The form 
may have been determined by tin* presence of animal matter 
(protoplasm, Wa/lich), or (ii) of the products of its decompo¬ 
sition, &o. . . . u The first explanation may best be stated in 
Dr. WalUcVs own words . Thus, speaking of the irregular 
nodules, he says :— ( those clmraeteustie amvebiform outlines 
which, accoidmg to my hypothesis, arc dependent on the 
presence of, and the combination of the silica with, the accu¬ 
mulation of nearly pure protoplasm still sufficiently recent to 
have resisted admixture with calcareous or other matter’ ( he . 
cit. p. 79). As 1 have already show r n in the earlier part of 
this paper that flints originate as silieified chalk, we need not 
spend tune on a formal confutation of Dr. Wall ic/is hypothesis ; 
but when Dr. Wallieh remarks that c the various conditions 
that present themselves from the earliest elimination of the 
silica from the sea-water to the period when it becomes finally 
consolidated, have never, that I am aware, been consecutively 
followed out ’ (loc. cit . p. 89), I would take the liberty to refer 
him to a paper of my own, printed in abstract in the Quart. 
Joum. Geol. Soc. vol. xxix. p. 76 (1873), where the steps are 
perhaps as consecutively followed out as in Dr. Wallich’s paper 
itself? As my paper has never been published in full , 1 shall 
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make no apology for giving here a rather lengthy extract from 
it ” (Mr. Dollars paper, 1 Annals/ Dec. 1880, p. 452). 

Both the above extracts from my paper are so incorrectly 
given, and mutilated by the omission of the context, an to 
materially alter their purport, at the very time that 
Mr. Sollas informs his readers that “ THE FIRST EXPLANATION 
may best be given in Dr . Wallich 1 8 own words” and prefaces 
his first quotation by saying that I was u speaking of the irre~ 
gulur nodules in order to make it appear that I was then 
describing some part of my hypothesis. 1 was neither 
describing any part of my hypothesis, offering an explanation 
of any supposition, nor directly or indirectly making anyallusion 
to the question of the nodules. 1 had been impugning a 
statement by Sir Charles Lyell, made under a misapprehension 
of certain tacts which 1 was relating concerning the very 
insignificant part played by the Diatomaceas in supplying the 
silica of the flints, and was repeating generally what 1 had 
been at great pains in proving, for the first time, by detailed 
evidence, that a the comparatively bulky siliceous framework 
and spicule-system of the deep-sea vitreous sponges must 
constitute the main source of supply of the material for the 
flints.” Speaking of this > I continued as follows :—“ Indeed, 
it is far from improbable that the true flints are produced 
solely in the areas occupied by the sponge-beds, the flints 
becoming (elsewhere) more cherty and DEVOID of those 
characteristic amcebiform outlines which, according to my 
hypothesis, are dependent ” &c. (see my paper, p. 79). 
Therefore, to cite this passage as an u explanation ” of my 
hypothesis, more particularly as it was not described by 
Mr. Sollas either before or afterwards, was a mere abuse of 
words, if not of facts 1 

In the second of the above extracts Mr. Sollas pursues the 
same course of destroying the purport of the passage by sup¬ 
pressing the context. Such a method of supplying the 
ipsissima verba of a writer might, in skilful hands, be so 
applied as to warrant the impression that the best hypothesis 
that ever was constructed was not worth the infc it was 
written with. In the present case, so finely had Mr. Sollas 
drawn the line as to deprive the sentence he quotes of a 
definitely expressed limitation, by omitting the word u But/* 
with which it commences. 

The following is the paragraph from which the extract is 
taken :— u That the predisposition of silica, itself in reality 
a colloid, to form colloidal combinations with albuminous and 
other materials was known long before deep-sea exploration 
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was dreamt of, is a well-known historical fact; it lias been 
alluded to by most of the writers who have attempted an 
explanation of the mode of formation of the flints. But the 
various conditions that present themselves, from the earliest 
elimination of the silica from the sea-water to the period 
when it becomes finally consolidated, have never, that I 
am aware, been consecutively followed out” (see my paper, 

p. 89). 

It will be seen from this that I had distinctly shown, in 
the previous part of the paragraph from which the quotation 
is made, that 1 laid no claim to originality in reference to the 
abstract chemical questions concerned on the subject of colloids 
and notably of silica. Yet, incredible as it may appear, the 
four next pages of Mr. Kollas’s paper, which arc taken up 
with the said “ lengthy extract,” contain not a single obser¬ 
vation that is not wholly connected with the chemical and 
molecular changes that take place in the formation of flint 
nodules, and the infiltration with silica of certain shells from 
the Blackdown Greensand beds, which has no direct bearing 
whatever on the questions now before us. Indeed the con¬ 
cluding paragraph of the extract proves this ; for in it the 
writer says :—“ Thus the crystalline state of flint nodules 
offers us no evidence for or against our theory of the for¬ 
mation of these fossils. This theory may be summed up 
under two heads:—(1) combination of silicic acid witli 
animal matter of various kinds— a chemical fact ; and (2) 
concentration of the silica from the silicate of animal matter 
thus formed , by the extrication of the organic part of the com¬ 
pound . This is a pure assumption , but one which agrees 
very well with other well-known facts in chemistry ” ( loc . cit. 
p* 456). 

Again, speaking of the irregular forms of the flint nodules, 
Mr. Sollas observes, at p* 459 of his paper :— lt These, by 
their fantastic flowing outlines, are responsible for much of 
the theorizing which can only regard flint as a silicification of 
organic matter. Thus, Dr. Waliich repeatedly lays stress on 
*the uniqweamcebiforra nodulation of the flints,’though one may 
remark that one of the characteristic features of an amcebifonn 
outline is that it seldom remains the same two minutes to¬ 
gether; and this cannot be said of flints, although, as Dr. 
Waliich speaks in another place of the flints showing 4 signs 
of the specific contractility of colloid silica,’ one might infer that 
he does not regard this character as absent. A flint moving 
by means of its pseudopodia would be an interesting object; 
but perhaps the distinguished writer merely alludes to tike 
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excessive shrinkage which colloid silica undergoes in passing 
from the peotous to the solid state; and certainly, to one who 
has experimented with colloid silica, the wonder on Dr. Wal- 
lich’s Hypothesis would be, not that the flints show signs of 
shrinkage, but that they do not present them more markedly. 
The time for conclusions based on superficial resemblances is 
now gone by ; we no longer regard i dendrites ’ as fossils on 
account of their moss-like form, nor profess to be * able to tell 
an honest man by the smell ’ ” (Mr. Soil as’s paper, p, 459). 

This extraordinary composition may, or may not, have been 
w'rittcn in a wholly serious spirit. It lias appeared, however, 
in a journal occupying a foremost rank in the scientific 
literature of our time, and is therefore calculated to engender 
an idea that it embodies a legitimate criticism upon views cor¬ 
rectly ascribed to me. This is, in itself, a more than sufficient 
reason why it should be seriously answered, and why some 
other personal observations made by Mr. Sollas in the same 
journal, in regard to my writings, should receive distinct refu¬ 
tation at my hands. 

Since Mr. Sollas has become so zealous an advocate for 
preciseness of expression on the part of a non-professional 
naturalist as to take exception at the use of the word amoebi* 
form —which he alleges, but incorrectly, was “ repeatedly ” 
employed in my paper,—how comes it, I would ask, that, in 
the very same paragraph that contains his criticism, he should 
himself have described, in language of his own selectibn, and, 
it is to be assumed, conforming in all respects with his en¬ 
lightened views, “the irregular and fantastic flowing outlines 
of the flint-nodules ” as being “ responsible for much of the 
theorizing” he refers to; my name Wng pointedly associated 
with this observation? And how comes it that, in the 
‘ Annals’ for December last (p. 38), he should, when speak¬ 
ing of the fokm of these nodules, have thus expressed 
himself:—“ In form thqy vary greatly, some being flabellate, 
some irregularly conical, others consist of a somewhat ellip¬ 
soidal body on a Bhort stalk, while many are irregular and 
amorphous”? 

The word amoebiform, though a hybrid and but little re¬ 
moved from the Latin and Greek jargon which day by day 
threatens to drive plain English out of our scientific terming* 
logy, is undoubtedly expressive of the unique kind of outline 
and nodutation I desired to picture. There is no English 

S uivalent for Atnceba, and consequently none for amcebiform . 

ence no other word could have adequately conveyed my 
meaning. It was accordingly used by me; and I stand by it. 
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Before passing on from this portion of my subject, I beg 
leave to say that the tone of Mr. Sollas’s remarks, and more 
particularly of the last-quoted paragraph of his paper, would 
have been answered only by one general expression of repro¬ 
bation on my part, but for the way in which he has attempted 
to make the personalities and other matters I complain of serve 
the purpose of depreciating my opinions, and has thus left me 
no alternative but to enter fully into the facts. 

Mr. Sollas opened his paper by citing the opinion of 
Ehrenberg and Sir Charles Lyell (which he says “ is sup¬ 
ported by Dr. Wallieh ” and others) that the silica of the flints 
“ has been derived from siliceous organisms, either collected 
into distinct layers or scattered through some other deposit, 
like the siliceous remains now found dispersed in the Atlantic 
ooze.” A glance at p. 26*5 of Sir Charles LyelPs latest work, 
1 The Student’s Elements of Geology,’ will nevertheless show 
that such was not the opinion entertained in 1871 by that 
illustrious geologist. 1 can answer for myself, moreover, that 
no opinion of the kind has ever been entertained or expressed 
by myself, either elsewhere or in my paper on the Chalk 
flints. Referring to the analogy that has been drawn between 
the Atlantic mud and the chalk, and the inference which he 
alleges lias been based on this analogy, “ that siliceous 
organisms were at one time present in the chalk, just as they 
now arc in the ooze,” Mr. Sollas states that he will at once 
44 proceed to make this inference independent of analogy, by 
showing that it is really nothing less than a statement of fact’’ 
(loc.ctt. p. 438). And this he immediately claims to have 
done on evidence afforded by the Trimmingham flints, which 

! ;oes u straight to the point” but which 1 venture to affirm 
eaves the inference as thoroughly dependent on analogy as 
ever it was—‘the only change in the situation being that, 
whereas I and other writers on the subject avowedly drew our 
analogy from analyses of chalk taken from the middle of a 
chalk-stratum, he drew his, not, as he pledged himself to do, 
from the Trimmingham Flints , but from chalk adherent to 
the crevices of the flint-nodules, and separated from them by 
washing and subsequent treatment with hydrochloric acid. 
It is true he does not confine himself in this matter only to 
the evidence afforded by the Trimmingham flints, but says his 
conclusions arc supported by what he has observed at the 
Niagara chert-beds, the Carboniferous beds of Scotland and 
North Wales, and also in other English strata. But at 
p. 441 he says, in reference to u a difficulty ” he has encoun¬ 
tered s— 44 This is to be found in the restriction of the flints to 
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definite layers in the chalk, the chalk above and below 
being free both from them and from sponge-spicules. 
It is difficult to see, in the first place, how a shallow sea came 
to consist of a strong solution of silica, and still more so to 
understand how it came to vary in a rhythmical fashion, some¬ 
times being concentrated enough to lead to the formation of 
flints, and again pure enough to leave the intervening chalk 
almost absolutely devoid of silica.” His “statement of fact,” 
as derived from the occurrence of great numbers of sponge- 
spicules adherent to the nodules, goes for nothing therefore, 
in so far as the present question is concerned. 

But Mr. Sollas claims to have obtained proof of another 
kind, in the presence in limestone-rocks ot minute quartz- 
crystals and chalcedonized shells, and occasionally “numerous 
grains of silica with a radiate crystalline structure”—and 
notably in the mountain-limestone of Caldon Low, in which 
were found a large number of crystals, which he rapturously 
describes as being “ six-sided prisms terminated by six-sided 
pyramids, the usual form of rock-crystal,” and immortalizes by 
adding that it may “ be accepted as a fact that in the moun¬ 
tain-limestone these beautiful crystals abound.” A great 
many more details are furnished, relating to the microscopic 
measurements of these crystals, their being “ beautiful polari- 
scopic objects,” &c., all of which information is no doubt 
excellent in its way, as showing that indubitable, minute, and 
perfectly-formed rock-crystals have “somehow” been pro* 
auced from silica in aqueous solution; but in this, as in the 

S jrevious case, not a Bingle new or additional fact is brought 
orward which can in any wise connect the silica of the crystals 
with the silica of sponge-spicules, or furnish a pretext for 
assuming that they may not ? with just as much probability, 
have been formed from the silica always held in solution m 
sea-water, and which is said to he derived principally from 
the comminuted siliceous d<Sbris of felspathic rocks brought 
down to the sea by rivers*. Therefore, until this connect¬ 
ing-link between the Trimmingham flints and the spicules 
found on the chalk adherent to them (but only mechanically) 
can be positively affirmed, and between “ calcitized siliceous 
sponges and the deposited silica,” which, we are told, “ is 
generally to be found somewhere not far off,” Mr. Sollas must 
not be surprised at my regarding thege mere “ inferences ” of 
his—probable, no doubt, out still mere inferences—-with even 

# See 1 Student’s Elements of Geology/ by Sir Charles Lyell, 1871, 

p. 206. 
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less reverence than he regards the inference he could not deny 
was cased, at all events, on a due amount of analogical 
reasoning. 

But this raises the very important question, whether the 
Trimmingham chalk and flints can, for the purposes of the 
present inquiry, with any propriety be ranked in the same cate¬ 
gory as the typical chalk-strata, which have as certainly been 
deposited at abyssal depths in the ocean as the Trimmingham 
strata have been deposited in comparatively shallow water. 
On this point I do not propose to offef an independent opinion, 
but shall content myself with citing* the opinions of experienced 
geologists, and amongst others of Mr. Sollas himself. 

Keferring, in the first section of his paper, published in the 
1 Annals ’ for November 1871) (which was really a treatise 
upon the Trimmingham flint-spicules and nodules), to the 
Sponges which furnished the still-existing spicules, he says 
these “ lived on a sea-floor probably somewhere between 100 
and 400 fathoms deep.” In the later (i. e. December) portion 
of his paper bearing the same title, after noting the fact that 
u currents have had some influence ” in causing an addition 
to the proper spicular complement “ of the Trimmingham 
forms from Sponges of other kinds,” he again admits u the 
flints” in this locality “were not formed at any abyssal 
depth,” but at from “ 100 to 400 fathoms, giving a pressure 
of from 20 to 80 atmospheres,” by which he considers the 
solution of the spicules in sea-water might have been 
aided*. 

Now. according to the authorities on the subject about to 
be cited, it will be seen that the average deptli at which the 
ancient Cretaceous mud was deposited is so vastly in excess 
even of the maximum depth indicated for the Trimmingham 
deposit, that the conditions under which animal life existed in 
the two regions do not admit of comparison. In the one 
region the water immediately overlying the sea-bed must have 
been in a state of practically perfect quiescence ; in the other 
(as collateral evidence, to be presently producod, will show), 
the water immediately overlying the sea-bed must have been 
in a state of constant and perhaps even powerful movement, 
owing to tidal and other currents. In the one region, sponge- 
life (the now admitted chief source of the silica from which the 
chalk-flints were formed) was in all probability developed, as 
it is known to be in our own day, to an enormous extent; 
and with it, of course^ the dense protoplasmic environment 
which forms an organic constituent of tne deep-sea sponges, 
e Loc, rit. pp. 442, 444, 
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and is, as I stated in my former paper, as indispensable 
a factor in the production of the flints, as they now present 
themselves in tne Upper Chalk, as the silica itself which is 
derived from the sponge-spiculcs. In the other region 
sponge-life did, no doubt, occur to a certain and, possibly, 
considerable extent. But the condition of aqueous movement 
at the sea-bed during the deposition of the Trimmlngham 
beds must there have constituted an insuperable obstacle (as it 
undoubtedly is to this day, at depths no greater than those 
determined for the Trirrfminghatn beds) to the development of 
botli the sponges and their protoplasmic nidus in sufficient 
abundance to lead to the formation of the typical black flint, 
which, according to my hypothesis, is as distinct in its mode 
of formation from the cherty varieties as the chert is distinct 
in its mode of formation from the chalk. Accordingly, the 
element of depth becomes a material factor in our present 
investigation. 

Professor Prestwick, when referring to u Submarine Tempe¬ 
ratures” *, in his Address delivered in 1871 at the Anniversary 
Meeting of the Geological Society, observed :— u From these 
considerations the question arises whether the deep sea in 
which the Chalk was deposited may not also have been a sea 
shut out from direct communication with the Arctic seas v (loc, 
cit. p. 39). . . . “ 1 think, therefore, that the hypothesis with 
regard to the continuity of that sea-bed (the Post-cretaceous 
Atlantic) from the period of the chalk to the present is one of 
high probability ” (ibid. n. 41). And again :—" The Chalky 
attaining as it does a thickness of 1000 to 1500 feet, was 
always looked u{>on by geologists as the deposit of a very deep 
sea ” (ibid. p. 46). Mr. Whitaker, in his excellent 1 Guide to 
the Geology of London ’ (The Geological Survey of England 
and Wales : 1875), says:—“ By its fossils the Chalk is proved 
to be the deposit of a deep sea—a deposit of much the same 
character as that now forming in the mid-Atlantic, and which, 
like the Chalk, is largely made up of the remains of microscopic 
Foraminifera ” (op. cit. p. 19). And, lastly (though many 
additional authorities to the same effect might be cited). Pro¬ 
fessor Martin Duncan, during the discussion which followed 
the reading at the Geological Society of Mr. SolWs own paper 
“On the Markings in the Chalk of the Yorkshire Wolda, n 

* See the elaborate and admirable memoir entitled “ Tables of the 
Temperatures of the Sea at different depths, reduced and collated trim 
the various observations made between 1749 arid 1868, with maps and 
sections. By Joseph Frestwich, M.A,, F.R.S.* Phil. Trans. Boy. 
Soc. vol. 165, pt. 2,1874. * 
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observed that “ no reef-building corals are occupants of the 
deep sea, on which there is little doubt the Chalk was depo¬ 
sited ” (Quart. Journ. Geol. Soc. 1875, p. 419)—an authori¬ 
tative statement which it is somewhat unfortunate Mr. Sollas 
should have overlooked, inasmuch as it might possibly have 
saved him from drawing a very misleading parallel between 
the flints of the Trimmingham and those of really typical 
Upper-Chalk strata. 

On the other hand, we have it on the authority of an 
observer, whose opportunities of arriving at a correct estimate 
of the mean depths at which the modern deep-sea calcareous 
deposits are being formed have never been equalled, that 
there can he no doubt whatever that we have, forming at the 
bottom of the present ocean, a vast sheet of rock, which very 
closely resembles chalk;” and a there can he little doubt that the 
old chalk teas produced in the same manner and under closely 
similar circumstances" (‘The Depths of the Sea,’ 1872, 


p. 470). 

But another, and perhaps the most material, fact in relation 
to the Trimmingham beds remains to be noticed. It is one 
on which 1 lay very great emphasis, as proving that a large 
proportion of the spicules (on which Mr. Sollas has based the 
whole of his superstructure of argument in relation to his 
hypothesis of the flint-formation as a whole) have, in all pro¬ 
bability, been both drifted to and fro on the sea-bed and subject 
to very powerful disturbing agencies, and accessions from other 
more or less littoral localities, since the period when the asso¬ 
ciated Cretaceous deposit was formed. The fact referred to 
is described in a letter from Mr. Clement Reid, of H.M. Geo¬ 
logical Survey of England and Wales, which was published 
in the < Geological Magazine/ Dec. 2, vol. vii. p. 238. Mr. 
Reid, after remarking on another explanation that had been 
suggested, says :— u My difficulties in accepting the view that 
the contortions were formed by the dead weight of masses let 
down from above are* firstly, that I cannot find a single case 
where uncontorted beas have been deposited over the contorted 
one, though at first sight many sections have that appearance: 
and, secondly, that no weight we can imagine possible could 
drive up the solid chalk at Trimmingham in a ridge three 
quarters of a mile long from N.W. to S.E., and apparently 
about 250 yards wide, this di$turbance } it must he remembered. 
* effecting not only the chalk , but 200 feet of overtying clays ana 
acrod*. Any commentary on suck evidence is, I submit, 
unnecessary ; for, to quote a favourite expression of Mr* 
Sottas’*, u these facts speak for themselves.” 

4 But, strange to relate, Mr. Sollas arrives at the conclusion 
Ann. <k Mag. N. Hist. Ser. 5. Vol vii. 13 
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that “ the once existing spicules are absent from the Trim- 
mingham deposit—not because they have ’been washed away, 
but dissolved ; for they are invariably absent in fossil sponges 
and stratified deposits. Neither Zittel nor 1 ” (he says) “ have 
seen a trace of them; and my observations on the compara¬ 
tive readiness with which they undergo solution in— CAUSTIC 
POTASH, serve to explain their absence ” ! (loc. cit . p. 442). 

If these are not “inferences,” they are something more, 
namely pure assumptions—the first an improbable assump¬ 
tion, the second worse than improbable, since every school¬ 
ing knows nowadays what the action of “caustic potash” is 
on silica, and that caustic potash is certainly not one of the 
ingredients which chemical analysts have heretofore detected 
in oceanic waters. It is therefore “ a self-evident truth” that 
the solution of the Trimtningham sponge-spicules on the sea¬ 
bed could not, under any known conditions, have been due to 
the substance referred to, even were it possible for the alkali 
to exist in sea-water in the form of hydrate. Besides there 
is no other substance in sea-water which possesses even an 
approximate solvent energy upon silica. “ The chemical fact” 
reterred to (loc. cit. p. 450) cannot, therefore, under the most 
strained interpretation, be regarded as “ serving to explain,” 
or being connected with, “ the absence of the spicules” from 
the Trirnmingham deposit. Nor, coupling it with what has 
been previously advanced, can it be regarded otherwise than 
as demolishing Mr. Sollas’s claim to having made A demon¬ 
strated fact occupy the place either of analogy or inference. 
And, going yet a step further, if we take the whole of the facts 
that have up to this point been recorded, 1 venture to think it 
has been indisputably proved that no parallel can be drawn, 
for the purposes of the present inquiry, between the Trim- 
mingham Clialk with its flints and the White or Upper Ohalk 
with its flints, or even the typical calcareous deposits of the 
modern Atlantic sea-bed. Should this conclusion be correct, 
it follows, as a natural consequence, that the whole of the 
arguments and hypotheses Mr. Sollas has, with so much con¬ 
fidence, based solely on evidence supplied by a shallow-water 
cretaceous deposit like that of Trirnmingham, subject as it 
must have been to disturbing tidal ana current-influences 
during the period of its deposition, and to still more violent 
and cataclysmal agencies afterwards, must be looked upon as 
untenable. 

I will now proceed to consider two other important ques¬ 
tions which have a direct bearing on the flint-formation. The 
first is:—Does the ordinary theory of replacement of carbo¬ 
nate of lime by silica, which has been so ably discussed bjr 
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Prof. Rupert Jones and others, account for all the phenomena ? 
The second:—Is flint, the true black or typical flint of the 
Upper or White Chalk, a crystalline, or an amorphous and, to 
a certain extent, colloid body ? 

It has already been stated that, according to Mr. Sollas, 
u flints originate as silicified chalk ” {he. ctt. p. 452). “It 
would appear (he says) that the simple deposition of siiex is 
impossible in the Chalk ; the first stage or deposition in this 
deposit is always that of replacement {ibid. p. 451)/’ And 
again :— u Briefly to sum up, a deposit of sponge-spicules 
accumulated in the chalk ooze*, and in the presence of sea-water 
under pressure entered into solution. Replacement of the cal¬ 
careous material of the ooze then ensued, small shells, and many 
large ones too. being converted into siiex; and siliceous chalk , 
not flint, was tne result The chambers of the Forarainifera and 
the interstices of the chalk were now filled up by a simple depo¬ 
sition of silica , and the siliceous chalk became converted 
into black flint , an incompletely silicified layer of chalk remain¬ 
ing as the white layer of the surface” {ibid. p. 449). 

It will, I think, be admitted that it is no easy matter to 
divine, from this extraordinary description, what the distinc¬ 
tion is which the author desires to convey between his version 
of the replacement-theory, that u flint originates as silicified 
chalk,” and the generally accepted vicw ? that u the flints are 
due to the replacement of carbonate of lime by silica”—apart 
from the fact that the former is an unnecessarily complicated 
mode of expressing the latter, which, as it stands, is both plain 
and to the point. But it will be observed that Mr. Sollas 
divides the process into two distinct parts, which he dignifies 
by the name of “ stages without in any wise intimating what 
is to be gained by this division. The first stage (he tells us) 
commenced with the solution of the sponge-spicules in sea¬ 
water under pressure, and ended when the calcareous ooze, 
with some small shells and many large ones too, became con¬ 
verted into siiex, through the replacement of carbonate of 

* This is an assumption, since no accumulation of spicules “in the 
ooee M at all sufficient to account for the flint-formation has as yet been 
recorded by any deep-sea observer. I have seen nothing in the North 
Atlantic that could meet the requirements of the case. I was the first, 
however, to point out and furnian valid reasons for concluding that the 
substance called w Bathybius which from the first I suspected to be no 
Independent living organism, is merely the effeie. residuum of deep-sea 
onanic life and the protoplasmic nidm of the deep-eea vitreous sponges, 
whose existence, in inconceivably vast numbers, over the calcareous areas 
of the sea-bed, had been conclusively demonstrated during the cruises of 

1 Porcupine ’ and 1 Challenger.’ (See my paper u On the Cretaceous 
—■ ■hnta, pp. 74—77 


13* 
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lime by silica— siliceous chalk, but not flint, being the result; 
whilst the second stage commenced with the filling-up of the 
chambers of the Foraminifera and the interstices of the chalk 
by a simple deposition of silex, and ended when the siliceous 
chalk became converted into black flint, an incompletely 
silicified layer of chalk remaining as the white layer of its 
surface. 

Tln%replaeement-theory as taught by Prof. Rupert Jones* 
is undoubtedly applicable to the flints, so far as it goes. Mr. 
Hollas’s version robs it of this attribute. For how and why 
the replacement by silica, admitted to have extended, during 
the fiist stage, to the ooze and some small and many large 
shells, should not, without let or hindrance, have, at the same 
time, entered the clmmbers of the Foraminifcra, which ? though 
small, present no peculiarity of structure that could interfere 
with the penetration into their chambers of the “simple” 
siliceous solution—how or why this solution should have 
reached the calcareous particles of the ooze and certain 
shells without gaining access to them through the inter¬ 
stice* existing amongst the oozy particles themselves, and 
should not in the first instead of the second stage have 
silicified these interstices—and, above all, how or why the 
siliceous solution, which, from the commencement of the first 
to the final completion of the second stage, must necessarily 
have gained access to the interior of the mass of ooj&e by per¬ 
meating its boundary-walls, should have failed throughout to 
silicify these, and should have left them in the shape of an 
“ incompletely silicified layer of chalk remaining as tne white 
layer of its surface,” arc problems far too subtle for ordinary 
understandings to grapple with, although Mr. Sollas appears 
to have long ago solved them to his own satisfaction, as the 
following remark, at p. 452 of his paper, somewhat personalty 
attests:— 

u As I have already shown, in an earlier part of this paper, 
that flints originate as silicified chalk, we need not spend time 
on a formal confutation of Dr. Wallich'8 hypothesis ”! 

These details may appear wearisome, and, Could they be 
taken apart from Mr. Soilas’s conclusions, might with aavan* 
tage be ignored. They become important, liowever, when 

• Prof. Ruper Jones qualifies the theory by adding:—"As this mineral 
(silica) rarely succeeds calcite as a true pseudomorph, it is only the amor¬ 
phous, or detrital, carbonate of lime of the organisms constituting the 
limestone that has been replaced by silica (as flint &c.), and not the 
crystallised material of Eclunodermatal spines &c.the guards of 
Belemnitca, nor the shells of Inocerarmu , Ostrea , Terebratula. ate/’ (Joe. 
cit. anth , p. 447). 
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viewed in connexion with the fact that they rendered it neces¬ 
sary for me to show on what grounds I reject those conclusions; 
and I mean from henceforth in this paper to discuss only the 
replacement theory of Prof. Rupert Jones, although compelled 
to dissent from it to the extent of maintaining that it performs 
no part whatever in the production of the true or black flint of 
the Upper Chalk, which, apart from its imbeddedpseudomorphs 
of Foraminifera and other organisms, and their comminuted 
dibrisy I regard as having, from first to last, passed through 
the following stagesfiist, in the stated inorganic, and pro¬ 
bably some organic, silica held in solution in sea-water under 
the special conditions prevailing at the deep-sea bed; then, 
in the shape of sponge-skeletons and spicules* ; next, of 
silica in its gelatinous and perfectly colloidal condition; and, 
finally, in the form of the flints. 

in short, every imbedded pseudomorph, without exception, 
consists not of pure but of impure flint; in other words, it 
becomes cherty, and ought to be in the strictest sense regarded 
as an u inclusion Moreover the whole of these pseudo- 
morphs included in, but not foiming part and parcel of, the 

S ire flint (of course omitting the large foreign bodies, such as 
chinoderm and other shells, which so frequently form a 
nucleus, around or within which the colloidal silica has col¬ 
lected), if consolidated into compact masses, would rarely, if 
ever, occupy a space that would not be insignificant in com¬ 
parison with the bulk of the remaining mass of pure flint in 
which they had been imprisoned. In their case replacement 
of carbonate of lime by silica must undoubtedly have taken 
place, precisely as it takes place when large masses of shell, 
as, for example of Tnoceramus , have been accidentally en¬ 
trapped in the still plastic and viscid colloid. But inasmuch 
as it would be a palpable nror to regard s>uch foreign bodies as 
integral portions of the flinty matrix, even though occurring in 
the highest stage of silicification, so long as there is the slightest 
trace of the opalescence resulting from the combination of the 
silicic acid with a mere remnant of the calcareous or fibrous 
tisanes, so it would be a palpable error to regard the minute 
Organisms which are almost invariably imprisoned in the flint, 
like insects in amber, as constituting integral portions of the 
imprisoning material. Or, per contra , if these arc togarded as 

# For the purposes of the present inquiry, I have deemed it inexpedient 
to include the Polycystina, and other minute siliceous-shelled structures, 
the 4 silica of which, though undoubtedly contributing their quota to 
the general volume of the flints, exists in such a comparatively small 
proportion as sot to deserve mention in discussing the general question 
of the flint-formation. 
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integral portions of the flint structure, so must the cherty rind 
or crust of the nodular flints, and the white outer coating of 
the tabular layers, both of which are due merely to the 
accidental entanglement in the still viscid colloidal mass of 
silica of minute calcareous organisms and their debris, “ the 
imperfectly silicijied layer of chalk remaining as the white layer 
of its suitace,” as it is very properly described by Sottas, be 
also thus regarded—a conclusion that would obviously be 
absurd. 

Were the replacement theory applicable except in the case 
of the cherty varieties, there would be no such thing as pure 
flint; but we should have in lieu of it a composite mass, not 
homogeneous and, at times, almost translucent, but a substance 
identical in every respect with the cherty core that occasionally 
occupies what was, in the nascent state of the nodule, a portion 
of calcareous mud around whicli the colloidal mass of silica and 
protoplasm combined had closed in so as to form an internal 
chamber or cavity, the outer surface of the never absolutely 
silicified contents passing transitionally, though sometimes 
somewhat rapidly, from perfectly pronounced chert to perfectly 
pronounced nint. 

It is true that Mr* Sollas seems to have such unlimited faith 
in the silicifying powers of his hypothesis that he sees no 
difficulty in supnosing that “ concentration of the silica n front 
the u silicate of animal matter,” formed by the combination 
of silicic acid with animal matter of various kinds, may take 
place by the extrication of the organic part of the compound 
though he admits that this supposition is a i( pure assump¬ 
tion which agrees very well with other well known facts m 
chemistry ” {he. cit. p, 456). At page 454 he says, 44 In *1) 
these ana similar cases the silica, concentrated by the dissi - 
jpation of the animal matter, whicli seemed in the first place to 
imprison it from solution, might remain in the crystalloid Of 
the colloid state; at this distance of time we cannot determine/* 
But even this extreme and ambiguously expressed view of the 
potentialities of colloid matter would hardly be tenable in these 
days, as explaining the only practicable way in which the an¬ 
nihilation—for it must be that or nothing—of the basal organic 
substance could be brought about whicn enters into the con¬ 
stitution of every shell and spicule, and which contains one 
elementary body that is certainly not an ingredient 6f pure 
flint, and could be got rid of only by entering into chemical union 
with another of the released elements to form carbonic acid. 
How comes it, then, that the constituent elements of the basal 
organic matter of the Foraminiferal and other calcaroous, and, 
indeed, of all siliceous-shelled organisms, including the sponges 
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themselves (whether we bury our heads and call it sviculin 
or (fairine j, or acanthine J, or even Bathybine §), if all 
absolutely u dissipated” or u extricated , n should leave any 
pseudomorphic forms behind at all? If pseudomorphs, the 
pseudoinorph must represent something that has been re¬ 
placed. But under the extraordinary conditions assumed by 
Mr, Sollas they can represent nothing —a logical situation 
from which I shall certainly not attempt to dislodge them, for 
most obvious reasons, 

I may here mention another of the reasons which induce 
me to reject the replacement theory as applicable to the true 
flint. It is the fact that, were no powerful restraining influ¬ 
ence at work on the sea-bed wherever the calcareous deposits 
occur, such as arises out of the nearly absolute insolubility in 
sea-water of sj)ongc and Foraminiferal protoplasm, and of the 
now gelatinous and colloid silica in combination with it, instead 
of well-defined strata of chalk alternating with nodular and 
tabular layers of flint, the stratum of the one substance never 
encroaching upon or oecoming deeply fused into the stratum 
of the other so as to render it doubtful where chalk entirely 
ends and silica begins (evidence being in this wise furnished 
of their insulation from each other being dependent on some 
chemical or molecular agency present in the one which is 
absent in the other), the replacement process would have had 
no definite limits, and must have been exerted indetermi¬ 
nately. This would have resulted in the production, in lieu 
of stratified chalk with intercalated and conformable layers of 
flint, of siliceous limestone, either with or without concre¬ 
tionary masses of chert distributed through it, probably with¬ 
out any regard to regularity. And, lastly, we should certainly 
not meet with nodular flints bearing unmistakable evidence of 
a highly colloidal origin. Nay, it is perhaps not going too 
far to say that, in such a case, the entire mass of organic rock 
known as chalk would, through the replacement of the whole 
of its carbonate of lime by silica, which had penetrated in a 
state of very dilute aqueous solution into every nook and 

♦ Prof. SolWs paper, p. 445. 

t Alexia J alien, in ditto, p. 457. 

t 4 The Atlantic,’ by Bir Wyvillo Thomson, vol. i. p. 340. 

5 (1. 0. Wallicb, suprd, I would repeat here wnat I stated in a 
footnote at p, 73 of my paper on the Flints, that I used the word (t proto* 
plasm” only because it is less specialised than either mrcode or albumen. 
It will he time enough to give it a distinctive name, as applied to 
enveloping albuminoid substance of the sponges or the basal organic 
substance of their siliceous parts, when we really know in what the 
distinction between the various guises under which protoplasm appears 
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cranny, have become converted into one stupendous pseudo* 
morpnic mass of compact silicified limestone. 

It must not be imagined, however, that the views now so 
confidently advocated are based on mere assumption unsup¬ 
ported by a fair amount of relevant evidence—as relevant 
perhaps as any evidence can be that relates to natural opera¬ 
tions that may in times past have been, or may even now be, 
carried on at abyssal depths in the ocean *. I have from time 
to time, during a long-continued study of the flint question, 
seen specimens of limestone thickly studded with fossil dia¬ 
toms, not one of which, even when examined under a micro¬ 
scopic power amply sufficient to exhibit any loss of substance 
or form, exhibited the least trace of having undergone solu¬ 
tion ; the calcareous matrix of the limestone, crystalline and 
apparently deposited from solution, enclosed the diatom-valves, 
which remained as distinct from each other, although in the 
closest mechanical contact, as it was possible for them to be. 
It is, doubtless, both possible and probable that some of the 
more delicate of these structures may have undergone com¬ 
plete solution; for, as pointed out by me nearly twenty years 
ago, the Acanihometru’j a remarkable and very beautiful group 
of siliceous organisms inhabiting only the surface-waters of 
the open ocean, often in immense numbers, are never found in 
recent or fossil oceanic deposits. This I showed tp be the 
result of the unusually large admixture of basal protoplasm 
with silica, of which their spines are composed, and which 
imparts to them a very distinct optical character, causing them, 
in virtue of this excess of colloidal matter, invariably to dis¬ 
solve away in sea-water before their remains can sink down 
to the bottom. Some diatoms likewise present this character; 
and accordingly these may, if they formerly existed, have 
vanished from the limestone under notice. But, as already 
stated, the whole of those still visible remain perfectly intact, 
and, when seen in delicately cut sections, retain their characters 
so perfectly as to enable their marine origin to be positively 
determined. 

As bearing directly on this question, I will here quote 
from my * North-Atlantic 8ea-bed,’ published in 1862, with 
a view to show that even at that early date I had given the 
subject some careful consideration, though all my conclu- 

# It is almost needless to point out that, in all questions relating to the 
conditions and changes taking place at the bottom of the ocean, assump¬ 
tion and hypothesis must, for many a day to come, occupy the place of 
demonstrated facts. Hypotheses are the advanced guard of knowledge, 
and, if properly equipped and cautiously sent forth, minimise the risks of 
fallacy when exploring an unknown region in science. 
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sions may not bare been strictly accurate:—“ It is probable 
that the saline and mineral substances present in sea-water 
exercise a much more marked effect on the formation of the 
organic deposits of the deeper zones of the ocean than has been 
admitted under the 1 antibiotic ’ view so often referred to. 
From the nature of the difficulties by which the inquiry is 
surrounded, not only is the chief portion of our knowledge 
regarding the deop-sea bed rather of a theoretical than a prac¬ 
tical kind, but unfortunately it must long continue to be so. 
It is therefore doubly expedient to test this knowledge by 
the light of every fact that science or accident may throw in 

our way.If we examine the siliceous concretions, our 

perplexities increase rather than diminish ; for whilst remains 
of siliceous-shelled organisms are to be met with in them, it is 
very remarkable that they do not belong to the family of 
siliceous-shelled lihizopods that next to the For&minifera are 
most largely represented at the bed of the ocean, namely the 
Polycystina; and there is no authenticated example up to the 
present period of a Poly cystine shell having been detected in a 
flint . From the nature of the hydrosilicates , we could hardly 
expect to find the forms of siliceous organisms preserved; hence 
it is possible that the mineral atoms of the Polycystina have 
become merged as it were into the substance of the masses. 
But since we constantly detect siliceous spicules of sponges, 
which have not yielded to disintegration though similarly 
formed, it is difficult to reconcile the apparent anomaly, if 
we regard the concretions as principally made up of sponge- 
spicules, the case is but little altered; for the pseudomorphs of 
the calcareous shells of the Foraminifera are plentiful in their 
substance, and indicate that the conditions under which they 
were formed and silicified were such as might have been 
shared by the testaceous Rhizopods generally ” (op. ext, 
pp. 120, 121). “ Again, in those marine deposits in which 
the Diatomaceaa are sufficiently abundant and well marked to 
indicate that they had lived in the immediate locality, it may 
be taken for granted either that the water was shallow or that 
the deposit was formed along a coast-line, since no Diatomacem 
live at greater depths than from 400 to 500 fathoms. In the 
deep-sea beds where Diatornaceas occur, the characters of the 
species, their variety, and their limited numbers, at once show 
they had been drifted from distant shallows, or were free 
floating surface forms which had subsided to the bottom after 
death. Whilst as yet we hare no positive proof that the 
Polycystina live * at extreme depths, it is a very significant 
circumstance that the large assemblages of these organisms 
hitherto met with in such a recent state as to indicate vitality 
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occur in deep water, and that the forms taken alive at the 
immediate surface of the ocean in some latitudes are sufficiently 
distinct to prove that the same species do not occur at the 
surface and at the bottom without undergoing marked modifi¬ 
cation. On the other hand, there is reason to believe that 
some of the siliceous organisms met with in a living condition 
at the surface of the open ocean cannot live at any great 
depth, and tha tffrom some peculiarity in molecular const itut ion } 
the siliceous portion of their structure yields to the solvent 
power of the water . Thus the A canthometrina, a small group 
of organisms with siliceous frameworks of extreme symmetry 
and of such characteristic shape as to be readily distinguish* 
able, occur in tolerable profusion in tropical and subtropical 
latitudes ; but, strange to say , not a trace of their siliceous re¬ 
mains is to be found either in recent or fossil oceanic deposits 11 
(ibid. pp. 126, 127). 

1 have still in my possession unmounted and mounted mate¬ 
rial obtained by me in 1857 from the surface of the Indian 
Ocean, and Southern and Mid-Atlantic Ocean, containing 
specimens, in considerable numbers, of Acanthometrcrj Poly- 
cystinOj Dictyochidw , Diatomaccv , and Sphcerozoidw —the 
mounted specimens in Canada balsam, the crude material in 
dilute alcohol. In both cases, the Acanthometrcrj and some of 
the very delicate oceanic Diatomacai , with the thin-shelled 
Sp/uBrozoidcTy were the first to show signs of solution, about 
ten years after they were obtained. In twenty years most of 
these had vanished as visible structures, but the fluffy resi¬ 
duum of their sarcodic bodies remained. Now some of the 
more solidly built forms are beginning to yield, and probably 
will do so m the course of a few scores of years, which, it is 
almost needless to say, is but a moment in comparison with 
the periods involved in any of the great chemical or molecular 
changes brought about in Nature. But, surely, no fact could 
be more clearly indicative of the potency residing in proto¬ 
plasm than the one just furnished, these minute siliceous struc¬ 
tures having, undoubtedly, given way under the powerful 
colloidal properties of what was once their own body-sub¬ 
stance. 

What, then, do these facts prove ? First and foremost, they 
prove ; by the presence of forms belonging to genera whicn 
invariably live along coast-lines*', ana possessing stalk or 
cushion-like processes whereby they anchor themselves to rocks 
or shells, or algee at the bottom of the sea, that the deposit 
in which their remains occur could not have been formed at 
any great distance from land, and that they were, in all pro- 
* At depths probably never exceeding 50 or 60 fathoms. 
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bability* drifted by tidal or other currents into those areas in 
which they became finally accumulated. This, coupled with 
the almost entire absence of sponge-spicules, tends moreover 
to prove that there were no siliceous sponges in those areas, 
ana, consequently, that the only substance which would have 
ensured their solution, namely sponge or Foraminiferal pro¬ 
toplasm (for in like manner no Foraminifera are observable 
in the limestone), teas entirely wanting . Hence their im¬ 
munity from destruction and perfect preservation in the 
limestone. 

Of the existence of pure Diatomacean deposits at much 
greater depths in the ocean and at vastly greater distances 
from land than those just named, there is, as every biologist 
knows, abundant evidence—for example, in the antarctic 
regions, where they were discovered by Sir Joseph Hooker in 
1843, and thirty years later by the naturalists on board the 
* Challenger.’ I have now before me sections of a Norwegian 
limestone literally crowded with marine diatoms of the kind 
already described, which are also in the same perfect state of 
preservation,—the inference I draw from these facts being 
that the unaltered condition of the organisms under notice 
is due to the very limited power of sea-water at mode¬ 
rate depths, and consequently under moderate pressure, even 
when aided by abundant products of animal and vegetable 
decomposition, to reduce silica to a colloidal state; ana, con¬ 
versely, that the superabundance, over the deep-sea calcareous 
areas, of siliceous sponges and their concomitant protoplasmic 
investment furnishes us with a highly probable and satisfac¬ 
tory explanation why flint-formation has taken place under 
one determinate set of conditions and has failed entirely to 
take place where these conditions arc absent. 

Reasons have already been given by me for regarding the 
simple deposition of silica from an aqueous solution, whether 
in the condition of flint which Mr. Sollas describes as “ crys¬ 
talline” or of pure rock-crystal, as furnishing no parallel 
whatever to the process of the true chalk-flint formation as it 
occurs in the chalk strata, in which I contend there is no 
deposition of silica in the ordinary acceptation of the term, but 
a still more simple process of solidification of two gelatinous 
colloids <c more or less rich ” (to quote an expression of Mr. 
Graham’s) u in combined water as at first produced” but 
which gradually part with their u combined water” to the 
surrounding medium, under the dialyzing action of their own 
gelatinous substance, and become more and more consolidated 
until the period arrives when they have lost the whole of their 
u hydration,” and then “ appear as a colloidal glassy hyalite ” 
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S i other words, as typical flint) : see an invlauable paper by 
r. Graham, “ On the Colloidal Properties of Silicic Acid and 
other Colloidal Substances,” Proc. Roy. Soc. for June 2. 
1864, p, 835, where nearly the whole of the changes ana 
processes I have described, although not with relation to deep- 
sea siliceous deposits, will be found most lucidly set forth* 

Mr. Sollas alludes throughout his paper, with one exception 
to be hereafter mentioned, to the flints as being composed of 
u crystalline silica .” This expression strikes me as being so 
remarkable that 1 must quote some of the passages in which 
it occurs. Thus, at p. 445, “ The silica of the sponge-skele¬ 
tons occurs in conjunction (or probably in combination) with an 
organic basis known as spiculin ; on solution it is liberated 
from the spiculin, and exists in a colloid state, whence it 
readily passes into the pectous condition, and subsequently 
becomes hyaline; it is, moreover, probable that, under condi¬ 
tions not yet investigated , a solution of colloid silica may give 
rise directly to silica in a crystalline form.” Again, at 
p. 455, alluding to the silicilied Blackdown shells, lie says:— 
“ The crystalline silica, which the percolating water carries in 
solution, passes through the shell, and in some cases, under 
favourable conditions, crystallizes out in long fine prisms.” 
At p. 45G:—“ Thus the crystalline state of the flint nodules 
offers us no evidence for or against the theory of the formation 
of these [the Blackdown] fossils.” And u from this process of 
reasoning we conclude that colloidal silica has the power of 
changing, in course of time, into a static or crystalline condi¬ 
tion.” And, lastly, reverting to p. 445, from which the first 
of these extracts was taken, we find the u crystalline ” view 
thus emphasized:—“ If it be objected that in this expanded 
explanation fact and conjecture are mixed together, I to some 
extent admit it, but at the same time remark that there is no 
conjecture in the statement that the silica which passes into 
solution is very different from the silica which has passed 
out of solution. The one may be conveniently called 
organic, and the other mineral silica ; the properties of the 
two are strikingly different; and the process which has really 
happened has been a solution of organic silica and a deposi¬ 
tion of mineral silica, not a solution and deposition of the 
same kind of silica.” The last truisms are quoted only be¬ 
cause, as the entire passage stands, the term u mineral 
silica ” would seem from the context to be a convertible term 
for u crystalline silica 

On the other hand, I subscribe to the opinion which, if 1 
mistake not, is very generally entertained by chemists, that 
the flints are neither perfectly pure, nor, under any circura- 
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stances, a truly crystalline form of silica—silica being of 
Course the principal but not the sole constituent of the block 
flint met with in the chalk, which is a compound substance 
consisting of a purely flinty matrix, within which varying 
numbers of the disintegrated remains of minute calcareous 
and siliceous organisms may almost invariably be detected on 
careful examination. Thus, in Phillips’s 1 Elementary Intro¬ 
duction to Mineralogy,’ the following, according to Klaproth, 
are the constituents «of flint—“ 98 per cent, of silica, with 
minute proportions of oxide of iron, lime, alumina, and 
water.” 

It may also be here stated with advantage that, according 
to Graham, silicic acid or silica becomes more and more 
insoluble the purer or more free from combined water it be¬ 
comes. Hence the gelatinous compound formed by the ready 
and intimate combination of organic silica with, and also 
within, a mass of protoplasm, which is already an insoluble 
colloid , is to all intents and purposes no longer either soluble 
or miscible with water ; whilst on the question of crystal¬ 
lization Mr. Graham says, u I may add that no solution , 
weak or strong , of silicic acid in water has shown any dispo¬ 
sition to deposit crystals , but ALWAYS appears, on drying, as a 
colloidal glassy hyalite. The formation of quartz crystals at 
a low temperature , of so frequent occurrence in nature , re¬ 
mains a mystery ” (Graham, loc . cit. p. 335). 

It is of the utmost importance to bear these last-named 
characteristics of silica constantly in mind, as upon them de¬ 
pends the preeminent tendency of this substance to enter into 
colloidal combination with any albuminoid substance, such as 
animal protoplasm. On the other hand, it is equally impor¬ 
tant to bear m mind that silica, the moment it has assumed its 
gelatinous state, although holding in combination a certain 
portion of water, is practically insoluble in water. Hence its 
inherent tendency, when combined directly with protoplasm, 
not to imbibe more water, but to part with all but the infini¬ 
tesimally minute trace that remains in combination with it up 
to the period when it is exposed to atmospheric agencies on 
dry land—this expulsion of its combined water being the 
result partly of dialytic action, as already mentioned, and 
partly of its idiosyncratic tendency to contract (Graham, be. 
eit. p. 336) more and more upon itself, and thus favour the 
expulsion of all but the last residuary Quantity, before final 
and complete consolidation into flint*. This consolidation is 

* I have seen an interesting fact stated (but where. I am at tills mo¬ 
ment unable to remember), that flint-workers always find the flint softer 
and more easy to out away in flakes immediately after it is extracted 



186 


Dr, Wallich on the Origin of the 

also shown by Graham {he. cit . p. 337) to be greatly assisted 
by the presence of alkaline salts and more particularly of 
carbonate of lime . 

According to Mr. Sollas’s statement already referred to, 
silicic acid forms, with albumen and gelatin, chemical com¬ 
pounds, silicate of albumen , and silicate of gelatin (antd, 
p. 163, note), and Mr. Sollas reasons upon it as if it were an 
indisputable fact. It may be so; but, until I have some sub¬ 
stantial proofs of the fact, I confess I 'shall continue disin¬ 
clined to believe that any chemical compound, such as silicic 
acid, or protoplasm, can be broken up into its elements by 
simple mechanical means, such as solution or diffusion. Tims 
glycerine and water may be mixed in any quantities without 
losing their chemical identity. So may two gelatinous and 
colloidal substances, as in the case of silicic acid and proto¬ 
plasm, as soon after the death of the parent organism as the 
purely material forces step into the field to cause a combina¬ 
tion of the silica, which had, in the first instance only , yielded 
so far, but no further, to the gtom-chemical action by which 
silicic acid, in the presence of a powerful colloid, exchanged 
one unstable condition in which it can exist without chemical 
disruption, for another unstable condition in which it can also 
do so. 

On these grounds I contend that the union of these two 
substances is a purely mechanical combination or intermix¬ 
ture, whereby they become amalgamated, as it were, into an 
organic alloy , capable of retaining just sufficient u combined 
water” not to interfere, in the least degree, with their mutual 
insolubility in the surrounding water. Organic silica, or, in 
other words, silicic hydrate , in the presence of protoplasm only, 
passes into its gelatinous phase as soon as the preservative 
action of the living organism ceases with its death. u Decom¬ 
position ” at the sea-bed, in the presence of the various saline 
preservative substances contained in sea-water, the low tem¬ 
perature prevailing, and the stupendous pressure (which, in all 
probability, prevents any gaseous body from existing, save in 
its fluid condition), must necessarily be an extremely slow 
process. In the combined state of colloidal silica and proto¬ 
plasm their insolubility helps still further to protect them from 
decomposition by excluding substances which might otherwise 
enter into chemical combination with them. They constitute 
an independent reanum in regno , the permanence of which is 
interfered with only by the inherent and powerful tendency of 

from the chalk rock. This would appear to be in some way related to 
its retaining its permanent minute residuary quantity of water only until 
its exposure to the action of the atmosphere. 
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the combined mass of colloidal silicic acid and protoplasm to 
contract upon itself, and thus to bring about, by slow and sure 
degrees, the separation of its combined water. But it is not 
until the transition is actually imminent, from the plastic con¬ 
dition of the still nascent flint nodule to the final consolidated 
state when the nodule may be regarded as complete, that the 
minute residuum of water, enabled under the enormous pres¬ 
sure to retain a portion of pure silica in solution, yields, for 
the first time since it formed a component portion of the sili¬ 
ceous mass, to purely chemical forces, and thus, by dialytic 
action, escapes in its elementary form from its long imprison¬ 
ment. It is during the entire period, dating from the death 
of the parent organisms that furnish the silica and protoplasm, 
up to that at which the final consolidation takes place, that the 
innate tendency to the assumption, by the continually con¬ 
tracting mass, of the peculiar external forms which so signally 
characterize the flint nodules, exercises a determining effect 
upon them—this effect being in all probability at its maximum 
of energy in the early stages of the masses, and at its minimum 
in their latest stages, but never absent or materially inter¬ 
rupted in the quiescent solitudes of the ocean. It shall be 
shown hereafter that dead and effete albuminoid matter , as well 
as living } evinces this tendency to assume what I have termed, 
in the absence of a preferable word, anmbiform outlines . 

The varying number and contiguity of the flint nodules in 
different strata of chalk, and in different parts of the same 
chalk-beds, prove that these variations are due to varying 
extent, bulk, and rapidity of growth of the sponge-fields and 
their enveloping nidus of protoplasm^ both the siliceous and 
the albuminoid portions of these organisms being contributories 
to the flint-formation. Did the nodular flints really originate, 
as alleged by Mr. Sollas, in silicified chalk—if by this expres¬ 
sion we arc to understand that a siliceous solution derived 
from the solvent action of sea-water on the spicules, aided by 
& partial admixture with the products of decayed organisms, 
u replaced the calcareous material of the ooze,... that siliceous 
chalk (not flint) was the result, . . . and, subsequently this 
siliceous chalk became converted into black flint, an incom¬ 
pletely silicified layer of chalk remaining as the white layer of 
its surface”—it is very difficult, if not impossible, to conceive 
why or how such flint assumed, under any ulterior conditions 
short of re-solution and combination with a plentiful supply of 
colloid matter, the amoebiform outlines I have so often alluded 
to* # The replacement of carbonate of lime—whether in sponge- 
cavities, shells, the tests of Foraminifera, or masses of calcareous 
ooze—has never, that I am aware, been found coupled with 
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change of form. On the contrary, we have in almost every 
pseudomorph, whether consisting of carbonate of lime after 
silica, or silica after carbonate of lime, or an admixture of both 
carbonate of lime and silica, a well-defined retention of the 
general outline of the object, although extending only to the 
ghostly remnant of the organic basal matter to which reference 
is made. 

The necessary evidence is, T submit, therefore complete, of 
the black flint* not being the product, in any sense, of the 
replacement of one mineral substance by another, but the 
direct resultant of the gradual transition of its silica from 
a gelatinous to tilt' u pectous ” condition, during which the 
last removable vestige of its u hydration ” is expelled and the 
production of u the hard stony mass of vitreous substance ” 
called flint is consummated. 

As these remarks apply more -or less to the entire flint- 
formation, including the cherty varieties, ] hereto append a 
few short passages from Mr. Graham's paper on silicic acid, to 
which I have already been so deeply indebted for guidance in 
the present inquiry, as 1 should of course wish to give the 
whole weight of that illustrious physicist’s scientific authority 
to the statements that have been put forward on the subject. 
Having done so, I shall consider my case concluded, so far as 
the mode of production of the flints is concerned. 

“A dominating quality of colloids,” Mr. Graham wrote. 
u is the tendeucy of their particles to adhere, aggregate, ana 
contract. This idio-attraction is obvious in the gradual 
thickening of the liquid, and, when it advances, leads to 
pectization. In the jelly itself the specific contraction in 
question, or s7/nceresis y still proceeds, causing separation of 
water, with the division into a coagulum and serum, and 
ending in the production of the hard stony mass of vitreous 
substance, which may be anhydrous, or nearly so, when the 
water is allowed to escape by evaporation. . . . Bearing in 
mind that the colloidal phasis of matter is the result of 
a peculiar attraction ana aggregation of molecules, never 
entirely absent from matter, but greatly more developed 
in some substances than in others, it is not surprising that 
colloidal substances spread on all sides into the liquid and 
solid conditions. ... It is unnecessary to return here to the 
ready pectization of liquid silicic acid by alkaline salts, 
including some of very sparing solubility (such as carbonate 
of lime), beyond stating that the presence of carbonate of lime 

♦•Throughout my paper I have spoken of the black flint and the 
typical flint of the upper or white chalk, only because the characters I 
wish to account for are most strikingly seen in it. 
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in water was observed to be incompatible with the coexistence 
of soluble silicic acid, till the proportion of the latter was 
reduced to nearly 1 in 10,000 ” (loc . cit. anteh , pp. 336, 337). 

Of course, between the most highly developed cherty form 
of flint and that in which is an admixture of foreign particles, 
of whatever kind these may be, there is an almost infinite 
gradation, depending, as 1 have in a former page pointed out, 
on the replacement, tunc taking effect for tJte first time , of 
carbonate of lime by silica. In order to understand by what 
very simple means this result is brought about, 1 will endea¬ 
vour to illustrate it by the diagrams in the Plate accompanying 
this paper, representing four of the most common forms in 
which the typical nodular flints are met with in the Chalk, all 
peculiarities as regards external form being of course dis¬ 
pensed with as irrelevant to the present inquiry. For this 
reason each of the four nodules is supposed to have been more 
or less spherical (a condition, by the way, in which they are 
not unfreciuently met with), and to have been split in half, so 
as to exhibit the flat and broken surface of one of the hemi¬ 
spheres. 

In figure 1 wc have a solid mass of typical black flint, sur¬ 
rounded exteriorly by a whitish crust or layer, the thickness of 
which is immaterial, inasmuch as it depends almost entirely on 
the degree of comminution and purity of the deposit in the spot 
at which it was formed. The portion which is now a mass 
of the typical black flint (marked B in all the figures) con¬ 
sisted originally of an accumulation of effete sponge-spiculcs 
and network, which, immediately after the death of the parent 
sponge to which they belonged, became loosely distributed 
within the substance of the also effete investing protoplasmic 
nidus *. Here they would be retained, more or less free 

* “ Effete ” is not meant to denote a state of decomposition in the common 
acceptation of the word, inasmuch as every known fact tends to show that 
no such process takes place at profound depths in the ocean. Disintegra¬ 
tion (?. e. tumbling to pieces) may, and no doubt does, take place, either 
in obedience to mechanical, chemical, or molecular forces, under the ope¬ 
ration of which dead organic matter is enabled to enter into now combi¬ 
nations. This distinction is more important than it at first sight appears to 
be, since there is reason to believe that in such au elementary substance as 
sponge-protoplasm, and likewise in the examples known to every algologist, 
in which the development of a protoplasmic nidus or “ tkatlus ” is often so 
enormous in comparison with the dimensions and apparent capabilities of 
secretion of the organisms producing it, that it is extremely difficult to 
Understand by what subtle or simple function (if it be indeed simple) such 
a massive adjunct can be produced and maintained for lengthened periods. 
The singularly rapid disruption of this adjunct, following upon the death 
of the organism of which it formed a part, furnishes one of the moat in¬ 
structive and significant commentaries we could desire upon the complete 

Ann . Mag . N. Hist . Ser, 5. Vol vii. 14 
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from contact with sea-water, owing to the insolubility and 
coherence of the protoplasm, and would in due time yield to 
the powerful solvent influence of this substance (an influence 
which is at its maximum when exerted between substances 
that are colloidal), and eventually, by parting with their 
hydration in obedience to the law which governs these bodies, 
as their state of peetization became more perfect, would become 
consolidated into black flint. 

Wherein, then, does the external whitish layer or crust of 
the nodule, aud which also forms a crust or coating over the 
surface ot the tabular layers of flint, differ in its mode of 
formation from that I have just been describing—namely, of 
the central mass of black flint ? The explanation, I contend, 
is both simple and conclusive. At this stage of the forma¬ 
tion of the nodular mass (not in point of time, but of material) 
replacement of the carbonate of lime by silica, rarely, if ever, 
a complete process *, comes into operation. An examination 
of sections of nodules embracing both a portion of the true flint 
and of its outer investing crust of chert will show that the transit 
tion from pure flint to wdU-pronounecd chert is a gradual one, 
so gradual, indeed, that it would often be difficult, were not a 
difference of colour apparent, to recognize it, except by the im¬ 
pairment of the vitreous cnaracter, conchoidal fracture, and 
translucence which distinguish the flint from the crust of chert. 
Seen, however, as a section under the microscope, it is always 
visible. On the outer aspect of the cherty crust, ort the other 
hand, there is no gradation observable either as regards colour 
or texture j for, although in nearly every nodular mass a 
certain quantity of unmetamorphosed chalk is closely adherent 
to it externally, a very little trouble will show that not a 
trace of siliceous percolation has extended beyond the peri- 


dependence of organic matter for its continuance, m living matter, upon 
the unknown quantity we call life. A mere breath destroys the fink 
that binds together the animate and inanimate; and, as if eager to regain 
the sway they once enjoyed, when life “ was not/’ the material forces 
of nature set about their normal task of disintegrating and recon¬ 
structing the elements which had for a time so successfully set them at 
defiance. If we extend this conception (and there is no reasonable 
ground for saying we have no warrant for so doing) to the stupendous 
development of sponge-life at the bed of the ocean, we shall not expo* 
rience difficulty iu comprehending how the silica and the protoplasm of 
the sponge, which respected each other’s rights so long as the vital force 
presided over them, should, under the now unrestrained action of their 
powerful combining tendencies, interact upon each other in the way 
that has here been indicated. 


* Mr. Sollas (at p. 449 of his j 


i of the white outer crust of 
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phery of the cherty wall, the adhesion of the cretaceous 
particles being due solely to their having become imbedded 
here and there, while the flinty mass was yet in an unconso¬ 
lidated state, into little pits or cavities formed by the pressure 
of the cretaceous particles themselves, or into other equally 
accidental irregularities of the surface of the nascent nodule. 
The adherence of any portion of chalk to the nodule is a mere 
mechanical adherence arising out of the grip thus secured. 

Now, according to the replacement theory, the entire mass 
of black flint was at one time a mass of calcareous ooze, 
which, becoming impregnated with a fluid aqueous solution 
of silica, became gradually silicified. Had this really taken 
place, one of two tilings must have happened : either the re¬ 
placement of the calcareous material must have begun from 
some central point or points, by the admission of the siliceous 
solution into the centre of the mass through some channels 
which communicated witli the surrounding medium -in which 
case a period must have arrived at which the external layer 
of the mass undergoing silicificationf must also have corao 
under the influence of the replacing siliceous fluid and have 
in its turn become completely converted into black flint, the 
replacement thus extending radially from the centre of the 
mass to its periphery ; or the replacement must have taken 
place from without and extended centrewards. It will be 
obvious, however, that under the latter supposition the outer 
coating must of necessity have been the first portion of the 
mass to be converted into flint. But it is almost needless to 
observe that in neither case is the theory of replacement 
borne out, inasmuch as in the first-named case the outer 
coating must sometimes, at least, have been converted into 
black lint—a condition in which it is never found; and in 
the second case, the siliciflcation having begun from the peri¬ 
phery towards the centre, nodules must occasionally have 
wen met with in which a coating of black flint [not possess- 
ing a cherty external lager) surrounded the yet umnetamor- 
phosed central calcareous mass—another condition in which 
we never find it unless under the wholly exceptional circum¬ 
stances where the nodule has, after separation from its chalky 
matrix, undergone attrition. . f 

In the early nascent state of each nodule no chemical 
replacement of mineral for mineral has taken place on either 
aide—the extensions of the colloidal siliceous jelly, and the 
intervening masses of calcareous deposit interlacing mechani¬ 
cally, and changing their relative boundaries only in obedi¬ 
ence to the slow contraction going on in the colloidal mask 
towards its own centre or a centre or point d'appui consisting 

14* 
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of some shell or other foreign substance that happened to 
come in the way and became thus accidentally enveloped 
either partially or wholly. According to Mr. Clrahara, “ a 
dominating quality of colloids is the tendency of their particles 
to adhere, aggregate, and contract . In the jelly itself the spe¬ 
cific contraction or syncrresis still proceeds, causing separation 
of water with a division into a clot and serum, and ending in 
the production of a hard stony mass of vitreous structure ” 
(Graham, u On Silicic Acid and other Colloids,” Proc. Hoy. 
Soc. vol. xiii. no. 65. June 1864, p. 336). 

Here, then, is the Key to my hypothesis, and, as I conceive, 
proof that the characteristic features, including the stratifica¬ 
tion and nodulation of the flints, are due to the inherent 
properties of the double colloid formed by the intense dispo¬ 
sition of the colloidal protoplasm to enter into mechanical 
union (as in the case of glycerine and water) with the organic 
silica of the sponge-spicules and network—this tendency 
dating, however, only from the period when they ceased to be 
integral portions of a living structure and had already become 
only its residuary substances. 

Having now explained, but still too cursorily to admit of 
my producing all the evidence that could be adduced in sup- 

f >ort of my view, the processes whereby the nodules and tabular 
ayers of flint and the clierty varieties are formed, from the 
earliest to the latest stage of their nascent condition, it remains 
for me to connect these with my hypothesis in such a manner 
as to show:—firstly, the adequacy of the hypothesis to 
account not for one, or two, but for all the distinguishing 
features of the flint-formation as it now presents itself in 
the Chalk; and, secondly, in what respects the replace¬ 
ment and other theories that have been proposed must be 
considered faulty and insufficient to account for any thing 
more than the formation at the bed of the ocean of an impure 
flint, and the silicifieation of certain calcareous-shelled creatures 
which are entombed in the chalk and flint. I cannot secure 
this end more readily and, under existing circumstances, more 
appropriately than by quoting such portions of my former 
paper as bear on my hypothesis. But for the reasons assigned 
I should, of course, have been content to append references to 
the pages in question. 

Referring to the insufficiency of the hypothesis previously 
offered in explanation of the Flint-formation, I asked:— 

“ Whence, then, did all the silica come ? Why is it almost 
invariably found existing in layers parallel to the stratifica- 
tion of the Chalk? And what has really been its history, 
from first to last ? 
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f< It is to these questions that I hope, on the present occa¬ 
sion, to be able to furnish such answers as shall, at all events, 
form the groundwork of a good working hypothesis, and one 
capable ot further elaboration as time and opportunity permit. 
Meanwhile I may be allowed to state that the conclusions 
arrived at by me have their origin in the assumption that, in 
the nearly total elimination of the organic silica from the 
organic carbonate of lime, in the almost constant aggregation 
of the colloid silica around Botne foreign body, in the ultimate 
consolidation of the colloid material into nodular masses or 
more or less continuous sheets, in the stratification of these 
masses and sheets, and, collaterally, in the perfectly preserved 
state of many of the Cretaceous fossils, are to be discerned the 
successive stages of a metamorphic action, whereby the pro¬ 
toplasmic matter and silica present on the sea-bed, after having 
first passed through an organic phase capable of resisting dis¬ 
integration and decay, became once more amenable to those 
purely material forces in obedience to which they entered upon 
their new and secondary phase as Flints *. 

u But even yet the chain of metamorphic action muHt have 
remained incomplete but for the manifest connexion which I 
was fortunately enabled, in 18(30, to trace out between each 
of the successive stages referred to and a condition of things 
at the sea-bed then for the first time noticed—namely, that the 
entire mass of animal life there present is confined to the 
immediate surfaee-layer of the muddy deposit, alternating 
periods being thereby established, during which one of the 
two predominant animal types (Forarninifera and Sponges) 

{ gradually overwhelms and crushes out the other over indefinite 
oeal areas, the strata of chalk in the one case, and the inter¬ 
calated flint-beds in the other, being the issue of these contests. 

u Should it be asked, Why, then, do we find so striking a 
lithological difference between the Chalk and the Atlantic 
mud ? the answer is, because our specimens of the mud repre¬ 
sent only the constituent materials forthcoming at a depth of 
a few inches beneath the surface, where, if my hypothesis be 
correct, there must needs be accumulated nearly the whole of 
the silica. Whereas, were it possible to obtain specimens, 
say, from a depth of even a few feet, we should find that all, 
save the small residuary portion detected by analysis in the 
Chalk, had in like manner been eliminated from the mud.” 

* u Much valuable information i on Quart* and other Forms of Silica ’ 
will be found in a paper bearing tills title, from the pirn of Prof. liupert 
Jones, F.R.S. Unfortunately 1 was unable to avail myself of it, being 
unaware of its existence until the present communication had been laid 
before the Geological Society.” 
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<( A very important fact has to be here noticed in relation 
to the siliceous materials which are supposed to be normally 
and uniformly distributed throughout the substance of the 
calcareous nmd at the period of its deposition on the sea-bed. 
In order to understand the full significance of this fact, it is 
indispensable to recollect that, whereas the carbonate of lime 
of the effete Globigerine and other foraminiferous shells is to 
a certain extent redissolved in the water charged with an 
excess of carbonic acid, and the amount thus abstracted is too 
insignificant to produce any material diminution in the masa 
of the calcareous deposit, nearly the whole of the organic, and 
probably a not inconsiderable proportion of the inorganic 
silica which has been found present in some specimens ot the 
Atlantic mud, is dissolved under the conditions that prevail. 
For, whereas the calcareous matter is furnished partly from 
the debris of Foraminifera which pass their existence only at 
the bottom of the ocean, and partly from such as live at the 
surface and subside to the bottom only when dead, the whole 
of the si!ex-secreting organisms , with the solitary exception of 
the sponges, subside to the bottom only after death . The result 
is, that the whole of the organic silica, the moment it reaches 
the bottom, comes into contact with the protoplasmic layer 
and is retained by it. Hence the quantity present in every 
sample of mud obtained (as all our samples hitherto have been) 
by a mere dip into the superficial stratum of a few inches in 
depth , does not fairly represent the percentage of silica contained 
and supposed to be equally distributed in the substrata , but 
only the accumulated amount of that substance which has been 
getting accessions for an indefinite period from the superincum¬ 
bent waters. 

“ In the case of the sponges that occur in such numbers on 
every square yard of the calcareous mud, and live more or 
less imbedded in the soft and luxuriantly developed nidus of 
their own protoplasm, the result described must necessarily 
take place m a still more Signal degree, since every spicule, 
and every particle of their siliceous embns, is not only fonfieu 
but accumulated within this protoplasmic environment. 
Therefore, instead of there being from 25 to 85 per cent, of 
silica, soluble and insoluble, in the calcareous mud, at a depth, 
say, of eighteen or twenty-four inches below the surface tnem 
is in ail probability not more than is to be met with in an 
average specimen of white chalk. 

“If we follow out to its legitimate issue a continuance of 
such conditions as have been here described, it is obvious 
that ft\period must arrive when the protoplasmic masses 
(which,'towing to their inferior specific gravity, always occupy 
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this position in relation to the calcareous mud, upon which 
they may be said to float so as to form an intermediate stratum 
between them and the superincumbent water) will become, 
if not supersaturated with silica y at all events so highly 
charged with it in a now colloid state more and more closely 
approaching coagulation, as eventually to asphyxiate, so to 
speak, the very organisms which have produced them. 

il It we turn to the less prominent, Decause negative, con¬ 
ditions that prevail at the sea-bed, we shall perceive that they 
are of a kina specially favourable for securing uniformity of 
fesults, both as regards the time occupied in their completion 
and the nature of the changes which are effected by them. 
Thus we know that the abyssal waters closely bordering on 
the sea-bed itself are, in the majority of cases, in a state so 
nearly approaching perfect quiescence, that no current of 
sufficient energy exists to divert from their downward course 
particles of matter so light and feathery as to have taken 
probably many weeks, if not months, to sink down from the 
surface of the sea to their final resting-place at the bottom. 
On the other hand, there is nothing as yet known that could 
lead to the inference that the periods required for the depo¬ 
sition and consolidation of each succeeding stratum of chalk, 
and its accompanying stratum of flints, boar any proportion to 
those gradual and more rarely recurring secular changes in 
the direction of the great oceanic currents which (to repeat 
Sir Charles Lyell’s words) favour at one time in the same 
area a supply of calcareous, and at another of siliceous matter; 
whilst, as a natural consequence, the prevailing uniformity of 
the physical conditions must inevitably engender a corre¬ 
sponding uniformity and simultanaousness in the development, 
growth, and final death and decay of the various lower forms 
of life that are under its influence. If this be true, we might 
expect that over large areas of the calcareous sea-bed a very 
preponderating number of the sponges would, almost simul¬ 
taneously, spring into existence from the germs or gernmules 
left by a preceding generation, and as simultaneously multiply 
and die, to be succeeded in turn by another generation, and 
SO on. We are thus furnished with an auxiliary, thougn (as 
1 shall presently show) by no moans the most important, 
factor in determining the simultaneous production of the flint 
nodules and sheets over extended horizontal areas.” 

M The stratification of the flints is due to the fact, already 
touched upon in a previous page, that nearly the whole of the 
sitex derived from the Sponges on the one hand, and the 
continual subsidence of minute dead siliceous organisms on 
the other, is retained in the general protoplasmic layer, which 
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I have shown maintains its position on the immediate surface 
of the calcareous deposit, and gradually dissolves the silex. 
This layeT, in virtue of its inferior specific gravity, rises with 
every increase in the thickness of the deposit, until at last 
the supersaturation of the protoplasmic masses with silex takes 
place, and the first step towards the consolidation into flint 
is accomplished—the continuity of sponge-life, and of the 
various other forms which tenant the calcareous areas, being 
secured through the oozy spaces which separate the sponge- 
beds, and thus admit of both adult and larval forms having 
free access to the overlying stratum of water. 

u That the predisposition of silica, itself in reality a colloid, 
to form colloidal combinations with albuminous and other 
materials was known long before deep-sea exploration was 
dreamt of, is a well-known historical fact j it has been alluded 
to by most of the writers who have attempted an explanation 
of the mode of formation of the flints. But the various con¬ 
ditions that present themselves, from the earliest elimination 
of the silica from the sea-water to the period when it becomes 
finally consolidated, have never, that 1 am aware, been con¬ 
secutively followed out. 

“ But that the colloidal idiosyncrasy of silica informed a 
much more important function in the phenomena connected 
with the flints than has heretofore been supposed, appears to 
me to be indicated by the evidence of the almost perfect 
incorporation of the organic silica with a colloid material, the 
unique Anuebiform nodulation of the flints, and its hotnogene- 
ousness, whether occurring in nodules, in continuous sheets 
parallel to the stratification, or as sluggish overflows into 
fissures in the Chalk. But for a very highly developed 
colloidal condition of the materials, these peculiarities could 
not, I conceive, have presented themselves so uniformly 
throughout the formation. From a mere aqueous solution 
the deposit of silica would have exhibited totally different 
characters : there would have been a general infiltration into 
the substance of the chalk, the particles of which would thereby 
have been cemented together, so as to form a siliceous lime¬ 
stone ; the various minute organic forms in which the silica 
showed itself, though, no doubt, capable of solution to a 
limited extent in water charged more or less highly with 
carbonic acid, and aided perhaps by the stupendous pressure, 
would have occasionally left more pronounced traces of thfcir 
original structure than is observable in the body of the flints; 
probably all the fossils would have been either infiltrated with 
silica, or a substitution of that substance would have taken 
place even more frequently than we find it; there would have 
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been no si^ns of the specific contractility pertaining to 
colloidal silicic acid; the resulting siliceous mineral, instead 
of appearing, when not rendered cherty by insoluble matter, 
as 1 a colloidal (flossy hyalite ,* would have presented itself 
either as compact quartz, or possibly as an alkaline silicate; 
and, lastly, there would have been wanting the evidence of 
the greater portion of the siliceous material having been, as it 
were, continuously waylaid and absorbed, as it descended 
from the surface of the ocean, into the colloidal protoplasmic 
mass resting upon the immediate upper surface of the calca¬ 
reous deposit. 

“ In conclusion, I beg to express a hope that, although the 
length already attained by the present communication has 
debarred me from bringing forward a number of important 
facts and observations which would have materially strength¬ 
ened my arguments, considering the complex nature of the 
inquiry and the special difficulties belonging to it, the follow¬ 
ing conclusions have, on the whole, been fairly sustained:— 
1. That the silica of the flints is derived mainly from the 
sponge-beds and sponge-fields which exist in immense pro¬ 
fusion over the areas occupied by the Globigerine or calcareous 
‘ooze.* 2. That the deep-sea sponges, with their environ¬ 
ment of protoplasmic matter, constitute by far the most 
important and essential factors in the production and stratifi¬ 
cation of the flints. 3. That, whereas nearly the whole of 
the carbonate of lime, derived partly from Foraminifera and 
other organisms that have lived and died at the bottom, and 
partly from such as have subsided to the bottom only after 
death, goes to build up the calcareous stratum, nearly the 
whole of the silica, whether derived from the deep-sea sponges 
or from surface Protozoa, goes to form the flints. 4. That 
the sponges are the only really important contributors to the 
flint-formation that live and die at the sea-bed. 5, That the 
flints are just as much an organic product as the Chalk itself. 
6. That the stratification of the flint is the immediate result 
of all sessile Protozoan life being confined to the superficial 
layer of the muddy deposits. 7. That the substance which 
received the name of ‘ Bathybins] and was declared to be au 
independent living Moneron, is, in reality, sponge-protoplasm. 

That no valid lithological distinction exists between the 
Chalk and the calcareous mud of the Atlantic; and pro tanto , 
therefore, the calcareous mud may be, and in all probability 
is , i a continuation of the Chalk formation. 7 ” 

The history of Bathybim is too well known to the scientific 
world to need resuscitation in this place. Suffice it, therefore, to 
say that Sir Wyville Thomson and Dr. Carpenter found what 
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they conceived to be vast masses of it in dredging in (he 
North Atlantic, at the same time that they discovered vast 
numbers of vitreous sponges whose root-fibres and spicules 
were densely mixed up with it “ like hairs in mortar.” The 
deep-sea explorations on board the ( Challenger * confirmed 
the existence over other areas of the ocean besides the North 
Atlantic, where they had first been found, of like vast accu¬ 
mulations of sponges. On this all but conclusive evidence I 
Ventured to assume that Bathybius , though not an independent 
living thing, was not altogether a myth, but veritable sponge- 
protoplasm. I refer to the circumstance now solely in 
explanation of my having appended to this paper a figure 
(Pi. XI. fig. 5) of the so-called Bathybius (copied from 
H&ckel’s figure, a representation of which is to be found in 
Sir W. Thomson’s * Depths of the Sea,’ p. 412), with a view 
to show what I mean by an amcebiforni outline. It must be 
recollected, however, that, owing to the nature of the conditions 
to which a little viscid mass of the kind has unavoidably to 
be subjected when examined in the microscope, an undue 
amount of flattening-out must take place. It had evidently 
taken place in the specimen from which Haeckel’s drawing 
was talcen. Hence, as a perfectly typical specimen of an 
Amoeba-Wks form, it might certainly be surpassed. But it 
has this extraordinary merit—that it is not a figure of Amoeba^ 
but, according to my interpretation, of sponge-protoplasm itself , 
which, for the purposes of the present inquiry, is infinitely 
more to the purpose than the best figure of an Amoeba could 
possibly have been. At all events any one looking at it who 
is also familiar with the appearances exhibited by Amwba 
will, at a glance, recognize the identity in character, and have 
no difficulty in perceiving that, but for the abnormal flattening- 
out of the mads by compression just referred to, no more 
conclusive testimony could have been furnished of the tendency 
of an organic colloid, and notably of the material itself whicn 
is so largely concerned, according to my hypothesis,in the 
production and determination of the unique but nevertheless 
^indefinable type of irregular form of the flint nodules, to 
assume the forms in question. 

1 would add that 1 have never said or written, because I 
have never so believed, that the living sponge-protoplasm has 
any thing, to do with the flint-formation. It stands in the 
same direct relation to the living parent sponges as the pro¬ 
toplasmic investment of a group of Botryllidce, adherent to a 
mass of rock, does to these organisms: or the gelatinous 
thallus, often of great comparative bulk, which surrounds 
some of the freshwater protophytes. it is only after the 
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death of the sponge that the spicules, already resting within 
the protoplasmic mass, combine with it and pass through the 
phase which has already been described by me in a previous 

J portion of this paper, and was pointed out at p. 72 of my 
ormer paper in the extract which will be found anti, p. 192. 
It only remains for me to mention that the 11 Coccoliths ” which 
form so prominent a feature in Hackel’s figure have, in reality, 
no connexion whatever with the protoplasmic mass in which 
they rest. This I maintained in a paper on the nature of the 
so-called “ Bathvhius ” (Ann. & Mag. Nat. Hist.. Nov. 1875, 
p. 825). No doubt Coccoliths, sucwiding in the shape of 
disjecta membra of the parent Coccospheres from the surface- 
waters of the ocean which they inhabit, are constantly 
showered down in certain regions upon the sponge-fields on 
the sea-bed below. And when this is the case they no doubt 
ultimately undergo silicification by replacement, just as the 
Foramimfera do. But in all probability their extremely 
minute size and delicate structure, when so silicified, alone 
prevent us from detecting their spectral pseudomorphs in the 
flints, except when silicified outside, or, 1 should rather say, 
not imbedaed directly within the substance, but within a 
cavity of the siliceous jelly. It is in this wise that they 
remain perfect in the flint-cavities along with the also free 
Foraminifera and other included objects. 

Having stated, in a former part of these observations 
(p. 198), that the strict limitation of all sessile animal life 
present at the sea-bed to the immediate surface-layer of the 
muddy deposit, which is an invariable characteristic of the 
calcareous and probably all abyssal areas where living Protozoa 
are to be found, supplies the key to the whole of the unique 
phenomena observable in the flint formation, I will now 
endeavour to furnish an ideal picture of the Condition under 
which the periodical formation of the strata of flint takes 
place. The Potstones of the Norwich Chalk appear to me to 
famish a supplementary clue to the solution of this problem in 
spite of the still undetermined question whether they are the 
fossil remains of some Titanic sponge, like the Ventriculites. 
Fortunately it is sufficient to know that they were gigantic vitre¬ 
ous sponges, and must have grown one after another, each out 
of the inverted bosom of its immediate predecessor and parent. 
In this manner, and in this manner only, does it seem possible 
to explain their fanning columnar assemblages, the height of 
each column, as seen in such faces of the chalk as are exposed 
fa view, approaching 30 feet ? each individual in each columnar 
aeries being about 3 feet in height. Hence they traverse 
several successive strata of chalk, passing directly through the 
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interstratified flint-layers, and showing neither symptoms of 
exhaustion nor diminution of size at any part of their upward 
ran^e. 

1 he inference I would draw from these facts is that, 
whereas the living portion of each individual sponge was 
restricted to one plane, and that plane was determined by, 
and therefore followed, each rise in the level of the surrounding 
deposit, the growth being due to simple repetitive divisions of 

E arts, and not to a process of reproduction, until the maximum 
eight and perhaps maximum age attainable by each indivi¬ 
dual had been arrived at, the death of the parent Titan was 
synchronous with and perhaps dependent on the intervention 
of a true reproductive process, whereby a successor was pro¬ 
duced, who was destined to pass through a similar cycle of 
existence. We may assume also that the enormous size of 
each individual, as compared with the other sponges and 
forms of animal life that passed their lives on the same sea¬ 
bed, would enable it to rear its head high enough above the 
general level, when occasion demanded, to enable it to con¬ 
tinue its existence uninterruptedly while the organisms around 
were perishing. 

The stratification of the flints in layers of nodules and 
tabular masses may, I conceive, be similarly accounted for. 
Starting with the facts that the calcareous areas of the ocean 
(which are the representatives of those in which the ancient 
chalk was deposited) consist of vast expanses of this deposit, 
interrupted only by sponge-fields and sponge-beds (the one 
living and flourishing in the intervals from which it had 
either gradually expelled or yielded up its ground to the 
other), what must have occurred, and be still occurring, over 
the calcareous sea-bed ? As the sponges encroached (in virtue 
of their undoubtedly more rapid growth *) on the domains 
of the Foraminifera, the latter would, here and there, be 
overwhelmed by fhe protoplasmic masses and simply asphyx¬ 
iated. The sponges would, in turn, encroach on each other, 

* Prof. Martin Duncan says, with reference to the slow rate at which 
deep-sea deposits are formed :— u With reference to the great thickness 
of deep-sea deposits, 1 have satisfied myself, from late researches, that 
the rate of deposition is exceedingly slow. Thus an electric cable was 
laid down in trie Qlobigerina-i) oxe region; and six years after a consider¬ 
able coral-growth had taken place on it. Some of the liviug calices were 
close above the cables; and therefore the deposit had been infinitesimal hi 
that time. Again, there are slow-growing Kchinodorms, Corals, and Spon- 
gpda in place in many chalk series; and it is evident that the foramini- 
feral and sedimentary deposit was infinitely slower than their growth ” 
(Aimivemai-y Address Geol. 8oc. London, 1877, by Prof. Martin Duncan, 
M.D., F.K.S., p. 44). ' 
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and eventually crush out and destroy some of their own 
kind—their siliceous remains, no longer restrained by vital 
forces, thenceforward becoming subject to material forces, 
and, as suggested in a previous portion of this paper, entering 
into colloidal combination with the protoplasm by which 
they were surrounded. Meanwhile Foraminiferal life would 
continue to multiply in all the vacant spaces. Small patches 
and masses of the ooze would be enveloped by masses of 
protoplasm; living organisms of various kinds would be 
similarly entrapped and entombed by the closiug around and 
over them of the protoplasmic masses; and meanwhile a 
never-ceasing rain of minute calcareous- and siliceous-shelled 
organisms from the surface of the ocean would fall down 
upon the sea-bed, the protoplasmic and colloidal aggregations 
receiving their share, and allowing these foreign bodies to 
sink into their substance and become the bases of the future 
pseudomorphs of the flint. 

But whilst the Foraminifera, as they died off, would leave 
their remains on the spots where they died, and thus assist in¬ 
finitesimally, but continuously, in building up the cretaceous 
deposit, each new brood being born, living, and dying on the 
surface of the sea-bod, and the races being kept up by those 
occupying the vacant spaces, the sponges as they died off 
would not leave their remains on the sea-bed itself, but those 
romains would be one after the other absorbed by and form 
part of the colloidal masses of protoplasm and silica clinging 
together, and floating, as it were, on the immediate surface 
of the sea-bed. This tendency of the colloidal masses of 
silica (i to adhere, aggregate, and contract,” their viscidity, 
immiscibility with the water, und the extreme difficulty with 
which they could be made to sink at all into the substance 
of tine ooze, would enable them continuously to maintain a 
position immediately resting upon the subjacent deposit; and 
in this wise they would accumulate, and, by perpetual acces¬ 
sions of siliceous remains from without, gradually become 
saturated with silica. 

But even yet certain conditions would have to be fulfilled 
before any thing like simultaneous molecular or chemical 
action could take place over vast areas so as to produce the 
stratification of the resultant siliceous masses. 

Owing to the perfect stillness prevailing at the sea-bed, the 
total absence of currents, the nearly constant uniformity of 
temperature, and the perfect uuiformity and constancy of all 
the other conditions prevailing there, together with the im¬ 
mense periods concerned in the deposition of the strata, there 
is every probability that the growth of the entire series of 
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sponge? occupying the area in which they flourish in the 
highest degree, owing to the uniformity of all the above con¬ 
ditions, would proceed pari passu. It would follow, there¬ 
fore, as a natural consequence, that the time requisite for the 

{ growth and arrival at maturity of the whole series would, in 
ike manner, become uniform. The uniformity, moreover, of 
the supply of food, inseparable from the nature of the case— 
nay, the physical necessity that in a vast fluid medium like 
the ocean diffusion would take place with unerring unifor¬ 
mity of all the inorganic and organic substances on which 
nutrition depends—would assist, if not actually enforce, a rate 
of growth uniform in the groups distributed over the same 
areas. And thus the various groups would necessarily arrive 
simultaneously at that stage of their being when their asphyx¬ 
iation by the supercharging of their protoplasmic masses with 
silica would end their career. 

If we reflect, moreover, that we are dealing with conditions 
that must have been equally real and effective over since the 
period when the earliest flint-producing deposits began to bo 
formed at all, we can hardly doubt that the law which governs 
the growth of the sponges at the bottom of the deep sea 
must have caused them to complete their first cycle in the 
history of the flint-bearing chalk within a certain cosmic 
period, and that, owing to the uniformity of the conditions 
which have ever since prevailed, there must have been an 
approximate uniformity in the completion of each cycle since 
that period. 

As the result of these operations, extensive areas of the cal¬ 
careous sea-bed would, after a certain period, be simultaneously 
covered with protoplasm supersaturated with silica in its 
gelatinous condition, and a constant coalescence and tearing 
asunder of portions of the masses would take place, owing 
partly to their inherent contractility and diminution in volume 
through the expulsion of their combined water. Judging 
from what is known of the time necessary to bring about the 
change in silica from the gelatinous to the nearly perfectly 
anhydrous state, when it may be said to become Anally conso¬ 
lidated into a hard, stony mass, it is not improbable that the 
process would not be a very protracted one, even when con¬ 
ducted on the vast scale referred to—a fact, if it be one> which 
would materially decrease the possibility of the extinction of 
the minute forms of life that build up the calcareous deposits. 
They would perpetuate their species in the intervals unoccu¬ 
pied by the nascent flint-masses, and gradually entomb them. 
On the other hand, the sponges would perpetuate their species 
by gemmulea distributed over the general surface of the sea- 
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bed, which would settle and develop wherever there were 
vacant areas and favourable conditions. In those tracts 
where the sponge-fields were altogether predominant, the 
dense colloidal areas, viscid and coherent enough to pre¬ 
vent their flowing out laterally, would become consolidated 
into tabular sheets, more or less unbroken, inasmuch as their 
contractility would exert itself chiefly in decreasing their 
thickness, as the expulsion of the combined water would go 
on uninterruptedly over their entire surfaces. On the other 
hand, in those tracts in which Sponge and Foraminiferal 
life had been split up into small contiguous patches, or the 
sponges occupied only sparsely scattered plots, the nodular 
flints would form, and be correspondingly distributed through 
the calcareous bed. It is here that the powerful contractile 
power resident in the colloidal masses would exert itself most 
freely on all sides, every little irregularity of surface caused 
by living or dead animal structures &o. tending still further 
to break up the masses, which, during their tearing asunder, 
would assume the amoebiform outlines which have been so often 
referred to by me as specially characteristic of animal proto¬ 
plasm or albumen, and which may, to a certain extent, be seen 
when fresh albumen is mixed with cold water and gently 
shaken up, and then allowed to settle. That protoplasm —the 
protoplasm of the deep-sea sponges—does veritably assume 
these forms is an indisputable fact, attested by Hackci and 
Sir Wyville Thomson. 1 had myself once seen this material 
off the south-east coast of Greenland, in a sounding taken at a 
depth of nearly a couple of thousand fathoms, in which 1 found 
the minute sponge which Mr. Perceval Wright named after 
me. But I had. not any idea at the time, or until many 
years afterwards, what the extraordinary glairy substance 
pervading the mud really was; and consequently I threw 
away the only chance I have had of seeing jit in its perfectly 
recent stage. 

It is a remarkable circumstance that, throughout the long 
cruise of the ' Challenger/ nothing whatever should have been 
discovered which might throw some light on the formation of 
the flints at the sea-bottom. Constant mention has been 
made of the immense abundance, in certain regions, of 
sponges; but I am not aware that any dead shell of a mol* 
lusk or echinoderm was found in the dredgings, the interior of 
which was filled up with colloid silica, or silica in an already 
consolidated state. One would have thought that, amongst 
the almost countless number of shells landed on the deck of 
the ship, whether from calcareous or siliceous bottoms, some 
trace of incipient fossilization or flint-formation must have 
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turned up. But, on carefully considering the matter, it be¬ 
comes obvious that the chances are a million to one, comparing 
human with cosmical periods, against the ‘ Challenger' dredge 
coming across any portion of the ocean in which that special 
stage in the flint-formation had been reached, when the con¬ 
solidation of the pectous silica was just commencing, or just 
being completed. In all such operations of nature, we are 
too apt to forget that, whilst time and money arc said to be 
almost convertible terms in human affairs, both time and 
money are unknown at the bottom of the sea, except when 
man has been either foolish or unfortunate enough to leave 
there all that remains to him of these good things. * 


EXPLANATION OF PLATE XL 

Figures l to 4 arc diagrammatic representations of nodular masses of 
black hint from the Upper or White uhalk (as seen in section), and are 
intended to illustrate the mode of formation of tho flint, its outer in¬ 
vesting layer of chert, and other points referred to below. 

Fig. 1 represents the section of a spherical nodule of solid block flint 
enveloped in its white or greyish-coloured outer layer of chert. 
Fig. 2 represents the section of a similar spherical nodule, fn which tho 
central portion of a mass of calcareous and possibly some sili¬ 
ceous debris had been surrounded by the colloidal mass of pro¬ 
toplasm and silica, the contraction of which upon itself had 
been so great as to compress into a closely compacted mass the 
contained materials, these having been converted into Chert by 
the incomplete replacement of their carbonate of lime by silica. 
Fig. 3. A similar section to the last, in which, however, the included 
material was insufficient to occupy the whole cavity, the vacant 
portions having in all probability been occupied originally by 
water. 

Fig. 4. A similar section to no. 2, having in the middle of its central 
cherty mass a druey cavity lined with crystals of pure quarts. 
Fig. 5 is a tarsi mile* of the figure "given by Sir Wyville Thomson (at 
p. 412 of his ‘ Depths of the Sea ’) of u fiathgbmi »,'* as taken from 
Prof. Hackers original drawing of a specimen examined by 
him under the microscope, in a supposed living condition. Thw 
figure is introduced here, not because I have ever believed in 
the existence of Bathybius as an independent structure, but 
because 1 regard the substance to which that name wan given 
as simple sponge-protoplasm, in order to show that even m the 
dead state of this substance it is capable of exhibiting amatU* 
form outlines when subjected to gentle pressure. 
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BIBLIOGRAPHICAL NOTICE. 

A Monograph of the Silurian Fossil# of the Girvan District in Ayr¬ 
shire, By Ii. A. Nicholson, M.I). &c., and R. Etheridge, Jun„ 
Esq., F.G.8., &c. Fasciculus III. 8vo. JAmdou and Edinburgh : 
Blackwood & Son, 1S80. 

This part completes the first volume of a first-rate palaeontological 
work, the result of enthusiastic labour on the part of the authors, 
who are fully conversant with their subject. Supplemental matter 
(derived mainly from new collections ruado in Ayrshire, and partly 
from further knowledge acquired in the progress of the work) forms 
a large part of this Fasciculus, namely the chapters on some of the 
fossil Protozoa, Coekmterata (tabulate corals), and Crustacea, from 
Girvan. Some Annelidan remains, and several so-called u Worm- 
tracks,” or trails and marks due to Crustacoans, MoUusks, and other 
animals besides Worms (as the authors now r recognize them), are 
treated of ; and various Fchinoderms (Asteroidea and Crinoidea) are 
carefully described. These fossils are well illustrated in nine plates. 
The printing, paper ? and plates are good. A careful index for the 
volumo is appended ; and altogether tlio authors may well be proud 
of their elegant and useful volume. 
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On the Existence of a lieptile of the Ophidian Type in the Beds with 
Ostrea columha, of the C ha rente. By M. H. E. Sai\ auk. 

The Ophidiau type, the maximum development of which is at the 
present epoch, seemed to make its first appearance at the base of 
the Tertiary, in the gonera Palatophis and Paler yx, discovered by 
Owen in the London Clay. Fossil snakes, however, wore known 
only by a few rare species found at Skeppey, in the phosphorites of 
Quercy, and in the Miocene of Sansan. Gervais had figured (but 
without giving it a name) the vortobra of an Ophidian derived from 
the sandstones which, at the island of Aix, are above the Creta¬ 
ceous lignitiferouB clays. M. Tretnaux do lioohebruno, has since 
collected vertebra) which ouable us to assert the presence of the 
serpent type as long ago as the Cenomanian epoch, in the Caren- 
tonian Btago, the sands with Ostrea columha of the forest of Baa- 
seau in the Charente. 

These vertebrae, which belong to the middle region of th© body, 
are 0’013 metre high and 0*014 metre long, and indicate an 
animal of about 3 metres. The length is oqual to the breadth at 
the levol of the costal apophysis ; so that the vertebra is strong and 
thickset. The articular canayle is supported by a very short neck; 
the articular cavity is circular, such as we find in tbo Boedonians. 
The neural canal is narrow, as in the Crotalians; .and its section is 
triangular. The anterior faoe is broad, tbe diapophysis and zygo- 
sphene projecting but little. As in the Typhlopians, the parapo- 
phyeis is reduced to a feeble tubercle, which joins with the di&po- 
physis by a prominent lino ; the zygapophysis is inclined downwards, 
backwards, and inwards. The Boas and Pythons have the tubercle 
for the insertion of the rib placed very near the anterior margin of 
Jinn. & Maa , N , Hist . Ser. 5. VoL vii* 15 
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the centrum; this is also the case with the Cretaceous serpent. 
When wo examine the vertebra? from above, the costal tubercle 
appears immediately outside of and a little behind the diapophysis, 
reminding us of what is soen in Acrochordn The process of the 
neural spine is united to the diapophysia by a slightly excavated 
line. The neurapophysis is robust, and the noural spine broad, 
tolerably high, and flattened at its upper margin, which must have 
given attachment to a powerful ligament; this noural spine occupies 
the greater part of the length of the centrum, as in the CYotalians. 
The inferior surface of the centrum is flattened, which recalls the 
vertebra of the Amphisbamians ; we may also recognize the absence 
of any hypapophysial tubercle, as in the Typhlopians, which, as is 
well known, form the passage from the Ophidians to the Huufians. 

The Cretaceous serpent, at present the most ancient known 
Ophidian, presents such manifold analogies that it is not possible 
to refer it to one rather than another of the great divisions acceptod 
for existing snakes ; it indicates tho existence as early as the 
Cenomanian epoch of a peculiar genus, which we propose to name 
Simoliophiff , giving the species tho denomination S. Hochehmni , from 
the name of the zealous naturalist to whom the discovery ot this 
interesting type is due .—Comptts llcndus. Oct. 18, 1880, p. 071. 


On soms Arctic J/olothunda. 

By MM. D. C. Danielbben and J. Koren. 

Among the Ilolothurida obtained by the Norwegian arctic expe¬ 
dition of 1878, the authors notice some new forms, and indicate 
certain points in the synonymy of previously describedspoeies. One 
of the former is described as the typo of a new genus under the 
name of Kolya hyahna , the generic name being derived from that of 
one of the daughters of the goddess of tho sea in tho old northern 
mythology. The genus belongs to TlieeTa family Elpidictoe, and is 
characterized as follows :— 

Genus Kolga, g. n. 

Body bilateral. A buccal disk, furnished with ten tentacles, 
turned towards the ventral surface. Anal aperture on the dorsal 
surface (near the posterior extremity). On the anterior part of the 
back a projecting collar, furnished with papillae. J ust in front of 
this (and usually concealed by it) are two apertures, one for the 
generative organs, the other for the stone-canal. Feet on both 
sides of the body and around its posterior extremity. Sexes sepa¬ 
rate. No intestinal appendages (lungs). 

Kolga hyalina , sp. n. 

Body 50 millims. long, 15-20 high, and 12~15brood. Back very 
convex; on the collar six transversely arranged papillae, of which 
the two middlemost are the longest. Sixteen long, thick, almost 
retractile feet, five on each side and six around the posterior end. 
Skin of the body diaphanous. Tentacles five-lobod, eaoh lobe 
trifid. 

. ,&«$• Station 295, 71° 59' N. lat., 11° 40' E. long., at a depth <rf 
i 110 fathoms, temperature -1°-3 C.,in Biloculina-ooze; St ation 308, 
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75° 12' N. lat., 3° 2‘ E. long., at a depth of 1200 fathoms, tempe¬ 
rature ~1°*6 C., in brown mud. Feeds chiefly upon Diatoms and 
Foraminifera, swallowing tho fine mud in which these creatures 
live in extraordinary abundance. The skin is transparent with a 
whitish tinge, so that in places where it is compressed it appears 
quite white. Tho five-lobed leaf of the tentaolos, especially the part 
fringed with spicules, is deep orange-yellow. Buccal disk orange- 
yellow, with a darker, nearly brown ring round the mouth. 

Myriotrochus Kinl'ii , Hteonstrup*. 

This species has been described under the same name by Lutkonf, 
Stimpsont, Selenka§, and Hemperj|; but Theel’s Myriotrochus 
Rinkii* from Nova ZemblalJ, is regarded by MM. Koren and 
Daniolssen as idontical with Ohirodota brevis , Huxley**, of which 
Oligotrochus vitreus, M. Sarsft, is also a synonym. 

AcANTHOTROOnUS, g. U. 

Body cylindrical, apodal, rounded at the posterior extremity. 
Sexes separate ; no intestinal appendages (organs of respiration). 
Skin furnished with two kinds of differently formed calcareous 
wheels. The one kind has winged radii, and teeth issuing from 
tho inner margin of the periphery ; the other kind of wheel is more 
than twice as largo, and has also winged radii ; but from tho outer 
margin of tho jKJriphery there spring long teeth turned inwards. 
Twelve digitate tontacloH, which can be concealed in the body. 


Acanihotrochus mirabilis, sp. n. 

Body 10-12 millions, long, cylindrical, widened and rounded off 
at the hinder extremity. Mouth and anal aperture central, Skin 
transparent, beset throughout with two different kinds of wheels. 
Those of one kind are stalked, small, furnished usually with eleven 
radii, and from the inner margin of the periphery spring generally 
two triangular teeth between each two radii. Tho larger wheels 
have usually 8 11 radii; and from the outer margin of the peri¬ 
phery spring long pointed teeth, equal in number to the radii. 
Twelve tentacles, furnishod with throe divided digitate leaves. Five 
longitudinal muscles, ftkin in the living animal perfectly trans¬ 
parent, with fino glistening points, whioh under the Ions are found 
to be calcareous wheels. The margins of the tentacles brownish. 

Mab. Station 283, 73° 47' N. lat., 14° 21' E. long., in 767 
fathoms, temperature —1°*4 C., Hi loculina-ooze ; Station 295 (see 
Kolya hyaUna) ; Station 312, 74° 54' N. lat,, 14° 53' E. long., in 
868 fathom^, temperature — 1°*2 C., brown and green mud. 

• Vidensk. Meddel. naturh. Foren. Kjob. 1851, pp. 55-60. 

t Ibid . 1857, p. 21. 

t Synopsis Marine Invert. Arot. Exp., Proo. Acad. Nat. Sci. Phil. 1863, 
p. 138. 

§ Zeitschr. f. wiss. Zool. xvii. (1867) p. 367. 

Beisen im Archip. der Phil., Holofcnuria, i. p. 24 (1807). 

it Appendix to Sutherland’s 1 Journal of a Voyage to Baffin’s Bay.* Ac., 
vol. itjp. 221 (1852). * 

* # Note sur quelques Iiolothuries des Mere de la Nouvelle Zombie 
(TJpsal, 1877). 

TT vidensk. Selsk. Forhandl. 1865, p. 200, and in ( Fauna littoralis Nor- 
vegiie/ Heft 3, p. 40. 
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Molpadia borealis^ M. Sara, with which M. violaeea, Studer, is 
probably identical, is referred by the authors to their genus Tro- 
chostoma, os also Haphdactyla arctioa , Marenzeller. Allied to these 
is a nov^ genus with two now specios. 

Ankyrodkhma., g. n. 

Body cylindrical. Anterior end transversely cut off. Buccal 
disk furnished with fifteen tubular processes, alternating*with fifteen 
oblong depressions, in which there are fifteen papilliform tentacles. 
The posterior extremity produced into a tail-like process. Cloaca! 
aperture surrounded by five papillm. Skin furnished with perfo¬ 
rated papilla*, together with singular calcareous bodies consisting of 
five to six spatulato calcareous rods arranged in a stellate form, from 
the centre of which rises a calcareous anchor. No feet. Two 
intestinal appendages. 

Anbyroderma Jeffrey six, sp. n. 

Body elongated, cylindrical. Caudiform process long. Tenta¬ 
cles extremely small, furnished with three papillae, of which the 
middlo one'is the largest. Genital papilla large, prominent. Cal¬ 
careous bodies in the skin of three forms,—anchors attached to 
spatuliform calcareous rods, perforated calcareous plate* with crowns, 
and oval claret-coloured bodies, placed in groups. The colour of 
the skin in the living animal is greenish with a violet tinge from 
tho scattered red points, or sometimes dark violet. The anterior 
end of the body has a white pentagonal ring, within which is tho 
white bucoal disk with white tentacles. The genital papilla in 
part yellowish white, in part full yellow ; caudiform prolongation 
white. 

Hab, Station 200, Porsangorfjord in 127 fathoms, temperature 
C., and 201 Tanafjord in 127 fathoms, temperature 2°-8 0*, on 
a muddy bottom ; Station 262, Tanafjord in 148 fathoms, tempe¬ 
rature 1°*9 C., ooze ; Station 372, 97 b 59' N. lat., 5° 40' E. long., 
in 4f>9 fathoms, temperature — 1° on bluish-grey mud, 

Anbyroderma affine , 8p. n. 

Body cylindrical. The caudiform process shorter than in the 
preceding. Tentacles extremely small, with three papillae. Genital 
papilla not prominent. On the surfs ce of the akin tolerably regular 
rows of anchors attached to spatuliform calcareous rods. Among 
these are some peculiar calcareous branches, from the common 
starting-point (central point) of which there rises either a three* 
knobbed crown or a long calcareous spicule, or some exce eding ly 
variously formed perforated calcareous plates with crowns; and in 
the deeper layer of the 'skin a great quantity of colourless more or 
less rounded bodies consisting of a conglomerate of calcareous 
prisms. Skin greenish j buccal disk and caudal point white. 

Hub. Station 290,72° 27' N. lat., 20° 61' E. long.,in 191 fathoms, 
temperature 3°*5 C., sandy clay. 

The genus Trochostoma, Dan, & Kor., includes T. Thomsonito, 

D. & K., with no cloaca; and with cloaca T. boreale , M. Sara, T. 
arcticum, Marenz., and T. (Molp.) ooliHcum > Pourt.— Nyt Magazm 
fUr Natwrv. Bd. xxv. pp. 83-140, pis. i.-vi. 
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XVIII .—On some new or little-known Infusoria . 

By C. MKltESCItKOWSKY. 

[FIAt© XH.] 

Ik this article it is my intention to describe some new species 
of Infusoria that 1 have observed in the different seas tnat I 
have chanced to visit. There are two species from the White 
Sea, three others from the Black Sea, and two observed in 
the Bay of Naples, It is especially with the view of en¬ 
riching our knowledge of the geographical distribution of the 
Infusoria that I publish these notes; it is also with this object 
that I undertake a revision of certain genera, such as Trochilia 
and Acineta, so far as the marine species are concerned. 

Although want of time did not allow me to acquire more 
than a superficial knowledge of the Infusorial fauna of the 
Black Sea, I nevertheless see with satisfaction all the conclu¬ 
sions at which I arrived in my a Studien fiber Protozoa des 
ahrdlichen Russlands ” more and more confirmed, as I have 
just shown in a recent note upon the Infusoria of the Black 
Bea*V There are already ten marine species, all more or less 
frequent in the Black Sea, that l have never met with in the 
White Sea j and there is not a single freshwater species ob- 

* 4i Mat6riaux pour 1a faune des Infusoires de la Mer Noire/’ Travaux 
do la BooiStd dee Naturalistes h St P&ersbourg, 1880. 

* Jtnn« db Mag* N. Hist. Ser. 5. Voh vii. 
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served in the Crimea or in the Caucasus that has not also 
Ifeen observed by me in the Arctic regions of Northern Russia. 
Thus the law that the marine Infusoria of different seas differ 
much more than the freshwater Infusoria of different coun¬ 
tries finds a new confirmation in the Infusorial fauna of the 
Black Sea. 

All the other laws of the geographical distribution of the 
Infusoria established by me in the memoir above mentioned 
are likewise daily finding fresh confirmations; and 1 believe 
there is little change to be expected in this respect when the 
distribution of this class of organisms shall be studied with 
the same zeal and attention that is devoted to other classes. 

I will now pass to the description of the new species. 

Cothurnia pontica. (PL XII. figs. 4-G.) 

Diagn . Concha superficie undulata insidet pediculo brevi; 
urceiformis, duobus rostris munita. Animal insidet pediculo 
trialjgulari, intus excavato. 

Loc. Black Sea, Crimea, Livadia. 

Descr. This is one of the prettiest species that I have ever 
seen of this genus, the forms of which are so numerous. The 
carapace has a very graceful pitcher-shape with the edges 
slightly turned out, and with two sides of the margin more 
elevated than the rest, which especially aids to give an elegant 
appearance to the whole animal. The surface of the carapace 
is not even, but covered with four or five not very strongly 
marked circular elevations. The carapace has scarcely any 
pedicle ; it might therefore be placed among the sessile species; 
the little that can be taken for a peduncle is only the attenu¬ 
ated part of the base of the carapace, enclosing the peduncle 
of the animal itself, as is well shown in the figure (fig. 5). 
The peduncle of the animal is formed by an inferior small 
pad, which is perfectly solid, and a conical peduncle with its 
widest part turned upwards, where it is attached to the 
animal. This peduncle is not solid like the pad which serves 
as its base, but furnished with a cavity of the same conical 
form aB the peduncle itself. 

As to the animal, I have only seen its remains, already in a 
state of putrefaction. The carapace was attached to a Flori- 
dcan Al^a, apparently belonging to the genus Ceramium, 
which 1 found upon the shore of the Black Sea near Talta. 
The total length of the animal, or, more properly of the 
carapace, is 0*0171 millim., its breath is 0*007 millim. 

Cothurnia socialis, A. Gruber. (PI. XII. fig. 3.) 

Loc. White Sea, Solowetzk Inlands, at a depth of 2 metres. 
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Descr. I have waited so long with the description of this 
species, which I found in the White Sea in 1879, that it has 
at last been described by M. A. Gruber, not long since, under 
the name of Gothurnia socialis. And I do not regret it; for I 
should never have described the species with all the details 
given by M. Gruber; and, further, it would never have re¬ 
ceived from me the specific name “ socialist as 1 only came 
across it in St. Petersburg among Bryozoa preserved in 
alcohol, and I have only seen a single solitary individual, 
* whilst the German zoologist has seen it in the living state 
and in great numbers. I have no doubt, however, on 
comparing my individual with the figures given by M. Gruber, 
that they belong to the same species. All the characteristic 
details of the species are present, except perhaps the coloration, 
which in the individual observed by me is not yellow, it is 
entirely colourless; but, as I have just remarked, the animal 
that I have observed is solitary, and therefore still very 
young, and it in ay very well be that the absence of colour is 
due simply to the youth of the animal. I would also call 
attention to the extreme regularity of its form. 

The specimen that I have examined was attached to a 
Bryozoan by means of a rather long, slender, solid peduncle, 
slightly inflated at its base. The carapace, which is about 
the same length as the peduncle, is of an ovoid form, with a 
small conical process at the lower part, and with a funnels 
shaped neck at the upper part. The carapace bears four very 
strongly marked circular strias or grooves, dividing it into five 
parts or segments. The body of the animal is placed upon a 
small peduncle, which is only the continuation, in the interior 
of the carapace, of the exterior peduncle. 

The following are some measurements of this marine 
species, which, apparently, is characteristic of the northern 
seas; for it is only in these that it has been found, by two 
observers:— 


millim. 

Length of the carapace .0*084 

Maximum breadth . 0*036 

Length of the peduncle . 0*064 


Tintinnus mediterraneue , sp. n. 

(PI. XII. figs. 1, 2.) 

Diagn . Concha urceoli inflati forma, paulo longior quam 
latior, collo brevi lato, 4-5 striis annularis. 

Loc. Mediterranean Sea, Black Sea, Crimea, and Bay of 
Naples. . 

j foescr* The carapace of the animal, which is all that I have 
4 16* 
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had the opportunity of examining, is in the form of a wide, 
somewhat inflated vase, rounded or terminating in a point at 
the bottom, thus forming, as we shall see, two distinct varie¬ 
ties. At the upper part it narrows suddenly, forming a wide 
but not very long neck, the margins of which are not turned 
out. In the variety that 1 have observed in the Black Sea, 
the neck is a little narrower relatively to the total width of 
the carapace (PI. XII. fig. 2), which causes the neck to be more 
accentuated; while in the other variety, from the Boy of 
Naples, the neck is almost as wide as the carapace (PI. Xll.* 
fig. 1), as may be seen by comparing the two figures here 
given. 

The neck and the upper part of the carapace itself are 
adorned with slight rings, which are nothing but circular 
elevations or thickenings of the ehitinous substance of the 
carapace. These circular strue are four or five in number; 
and their arrangement is slightly different in the two varieties 
of the species that 1 have observed. In one of them, that 
from the Black Sea (fig. 2), the neck is ornamented with 
three rings, while the actual body of the carapace lias only 
two; in the Neapolitan variety, on the contrary, there is 
only a single riug upon the neck, the others being placed upon 
the first third of the carapace itself (fig. 1). But tne principal 
difference which distinguishes the two varieties is the form of 
the bottom of the carapace. Whilst in the specimen that 1 
observed in the Black Sea the bottom is regularly rounded 
(fig* 2), that of the Neapolitan variety presents at the pos¬ 
terior extremity a rather long and regularly conical point. 
We should thus have two local varieties:— 

1* Yar. pontica, with the bottom of the carapace rounded. 
Loc. Black Sea, Crimea, Livadia. 

2. Var. neapoh'tana, with the bottom terminating in a point 
Loc. Bay of Naples. 

This species, which is very easily distinguished by its form 
from all the otner known species, is a marine species charac¬ 
terizing the fauna of the whole Mediterranean. It does not 
appear to be very rare; for I have found it in two different 
localities, namely the Black Sea and the Bay of Naples, 
although under somewhat different forms in the two places* 
Unfortunately I did not once happen to meet with the living 
animal; 1 have never seen more tnan the carapace. 

The following are some measurements of this species (var. 
pontica ):— 

millitn. 


Total length of the carapace .0010 

Maximum breadth ... 0 01 ?i 

Length of the nock ... 0*002 
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TrochiUa marina y 8p. n. (PI. XII. figs. 7-9.) 

Diagn. Corpus ovale, in vertice paululum eoangustatum, 
inferiore parte.corrotundatum, dorsi superficie hevi. 

hoc. Black Sea, Crimea, Livadia. 

Descr . The slightly compressed body is regularly oval, 
except the anterior part, which is a little constricted and trun¬ 
cated ; the rounded posterior part is furnished with a large 
and broad movable spine, excavated internally, and directed 
from right to left. The dorsal surface is more convex than 
the ventral, which is furnished with a space covered with 
cilia; this space is only half as wide as the body itself, and 
is of a slightly arcuated triangular form. On the dorsal surface 
there arc two grooves, which run the whole length of the 
body, one on the right, the other on the left side, thus dividing 
the whole dorsal surface into three ecjual parts (PI. XII. fig. 8). 
The single contractile vacuole is situated ou the back, a little 
towards the left side. The oval nucleus is rather large, and 
situated on the right side. The mouth, with its bacilli, is 
very visible (PI. XII. fig. 9). 

This species, which is very well characterized by the form 
of the body, is not rare in the Black Sea, where 1 have often 
found it among the seaweeds covering the stones of the shore 
of the Crimea, near Livadia. 

The genus Track ilia, first established by Duiardin, was 
exceptionally characterized by Stein by this peculiarity, that 
the cilia are not merely placed at the margins of the body, 
but occupy a larger or smaller portion of the ventral sur¬ 
face. The species hitherto known are a marine species 
(TrochiUa sigmoides *) found by Dujardin in the Mediter¬ 
ranean, and two freshwater species, TrochiUapalustrin, de¬ 
scribed by Steinf, and T polonica } described by Wrzesniow- 
skij. Besides these three species and the fourth which I 
have just described, I think 1 may refer to the same genus 
another marine form from the Norwegian coast, described by 
Ckparfede and Lachmann§, in their ‘ Etudes sur les Infu- 
soires et les lihizopodcs, 1 under the name of JEgyria oliva. 
As we may conclude from the excellent figure given of it by 
Claparfcde and Lachmann, this form must undoubtedly beloug 
to the genus Trochilia } the greater part of the ventral surface 

* Dujardin, Hist. Nat. des Infusoiim 
t Stein, Organism uh, AUh. i. p. 118, Taf. ii. figs. 28, BO. 
t Wrzoanioweki, K Heobachtungen liber Infusorian hub dor tlmgebung 
von Warachau,” Zeitschr. fur wise. Zool. Bd. xx. p. 485^ Taf. xxiii. fig. 87. 

$ Clapar&do and Lachmann, ‘ Etudos sur les Infusoiros et les Rnizo- 
podes/ p. 289, pi. xv. figs. 14, 15. 
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being covered with cilia. It seems very strange that such an 
eminent student of the Infusoria as M. Stein did not direct 
attention to this form, and that in general he has not mentioned 
the work of Claparfcde and Lachmann in treating of the family 
Ervilina. I propose, therefore, to call the Infusorian inques- 
tion Trochilia oliva. As for the Trochilia polonica, Wrzesn., 
found by M. Wrzesniowski in the fresh waters of Poland, that 
species has very little to distinguish it from T. palmtris, 
Stein. 

With regard to the fifth species, which I have just de¬ 
scribed under the name of Trochilia marina, it is very distinct 
from all the other known species. It most nearly approaches 
Trochilia oliva , from which it is distinguished by the general 
form of the body, the two dorsal grooves, and the absence of 
the black pigment spot at the anterior part, which is so 
characteristic of T. oliva. 

At present, therefore, we shall have five species of the 
f>enus Trochilia , three marine and two freshwater. Of the 
first three species, one ( Toliva) inhabits the northern seas, 
and the other two (T. fdgmoides and T. marina) the seas of 
the south of Europe. Length of the animal 0*033 millini. 

Acineta livadiana , sp. n. 

(PI. XII. fig. 10.) 

IHagn . Concha ovalis, superiore parte, qua intus flcctitur 
atque cum corpore conjungitur, truncata; pediculus tenuis, 
cylindricus, paulo quam corpus longior, scapo ecntrali. 

Loc. Black Sea, Livadia. surface. 

Descr. The carapace of tlie animal is regularly oval, except 
at the superior exteremity, where it is suddenly truncated, 
and furnished with a wide orifice, through which the suckers 
are seen to pass. The margins of the orifice bend in towards 
the interior of the carapace, and are produced there to some 
distance, forming a short interior tube. It is at the margin of 
this interior tube, and only at this margin, that the body of 
the animal is attached; in all other parts it remains freely 
suspended in the cavity of the carapace, occupying more than 
halt its space. The body is almost regularly round, with its 
contours undulated and changing continually, these contours 
thus demonstrating the constant amoeboid movement of the 
living animal. The protoplasm is strongly granular, which 
renders it rather opaque ana at the same time makes it im¬ 
possible to see the nucleus; but, on the other hand, a con¬ 
tractile vesicle situated in the ectosarcode is easily distin¬ 
guished. The suckers, terminated by a knob, are not longer 
than the diameter of the body; they are about twenty-five in 
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number, and arranged at the summit of the body in a single 
broad bundle. 

The pedicle, which supports the body with its carapace, is 
not much longer than the carapace itself. It is cylindrical, 
slender, of uniform breadth, and furnished with a central axis 
composed of a material different from that of the surface, and 
apparently less dense. There is no enlargement of the 
pedicle either at the spot where it joins the carapace or where 
it is attached to the plant on which I observed the animal. 
It terminates suddenly, without forming a disk to facilitate 
fixation, such as is observed in nearly all the other species. 

As to the systematic position of Acineta livadiana, it cannot 
be confounded with any other known marine species. The 
oval general form with the posterior part rounded is a very 
rare phenomenon among the Acineta *, which, in general, have 
a more or less conical form. There are only Acineta cothurnia y 
Clap, & Lachm., and Acineta cornj)ressa y Clap. & Lachm., 
which have also an oval form and the bottom of their cara¬ 
pace rounded; but it is not possible to confound the species 
that I have just described with A . cothurnia y the latter haviug 
the carapace at its upper part terminated obliquely; and still 
less with A. compressa } which, as indicated by its name, has 
a strongly compressed form and the two corners truncated, 
which is not the case in Acineta livadiana . 

The following are some measurements of the present 
species:— 

miilim. 


length of the carapace .... 0*0256 

Maximum breadth of the carapace . 0*0192 

Length of the peduncle . 0*0320 

Breadth of the peduncle. 0*0012 


The individual observed by me was attached to a branch of 
Ceramium floating on the surface of the Black Sea near 
Livadia (Talta). 

Acineta Saifulw. Mereschk. 1877*. 

(PL XII. fig. 11.) 

In a memoir published in Russian on the Protozoa of the 
north of Russia I described a new marine species of Acineta 
obtained from the White Sea. I will here give a translation 
of the description and a copy of the figure, taken from my 
Russian memoir. 

The carapace is elongated, regularly conical, and not at all 
compressed; its form resembles that of a reversed sugar-loaf, 

* “ Studies on the Protozoa of Northern Russia , 1 ** p. 60, pi. ii. fig. U # 
in Travaux de la Soc. des Naturalises a St. Pdfcorsh., w7. 
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the length of which is two or three times its greatest breadth* 
The carapace is borne upon a peduncle three times its length, 
of a cylindrical form, thin, ana of equal thickness throughout. 
This peduncle is inserted into the carapace without causing 
any constriction at the point of union, as is the case, for 
example, in Acineta patula ; it is straight in the normal state*, 
and hollow, the cavity of the peduncle being continued insen¬ 
sibly into that of the conical carapace without interruption. 
Close to the margin of the aperture of the carapace the walls 
of the latter are recurved suddenly inwards, and thus form a 
second carapace, situated in the interior of the first, and only 
united with the latter at the margin of the aperture. The 
second, or interior carapace occupies more than one third of the 
outer carapace, sometimes even one half of it, and is charac¬ 
terized by its rounded bottom and slightly turned-out margins. 
What further characterizes this species is a system of trans¬ 
verse circular striae covering the wliole surface of the exterior 
conical carapace; but as these striae are extremely fine, they 
are only visible when a high magnifying-power is employed. 

I have only seen the elongated oval body of Acineta 
fulcc adhering to the margins of the carapace and freely sus¬ 
pended in” the second carapace ; but, as I have only observed 
this species when preserved in alcohol, it may be that the 
body of the living animal adheres to the whole surface of the 
inner carapace, which would thus perhaps not be easy to 
observe. A part of the body, in the form of a regular hemi¬ 
sphere, issues from the aperture of the carapace; and the 
whole of this part bears suckers (shortened by the action of 
alcohol), arranged regularly over the spherical surface. The 
small oval nucleus is situated in the middle, but nearer "to the 
free half of the body. The protoplasm is, as usual, filled with 
fatty granules, and presents a slight yellowish coloration; the 
carapace and the peduncle are absolutely colourless, 

Tne following measurements of this species have all been 
taken from individuals preserved in alcohol:— 

millim. 


Length of the carapace.. 0*063 

Maximum breadth... 0*027 

Length of the whole animal, including the 

peduncle. 0*135 

Breaath of the peduncle . 0*0021 


Loc. White Sea:—1. Bay of Onega, near the town of 
Ilcm, 4 at a depth of 5 fathoms, on a muddy bottom, on the 

• The figure represent8 a curved peduncle; but this form is due to 
artificial compression, rendered permanent by the action of alcohol. 
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5th July, 1876; at this spot I met with it in great abun¬ 
dance attached to the Hydroid Leptoscyphus Grigoriewi , 
Mcresehk. 2. The shore of Terski. in 66° 58 ; N. Tat. and 
41° 20' E. long., at a depth of 16 iathoms, on a bottom of 
gravel and shells. 

Acineta Salfulm is a good species, easily distinguishable 
from all other known marine species. To show better the 
affinities of this species and the characters which distinguish 
it from the others, however, I am under the necessity of giving 
a short revision of all the marine species belonging to the 
genus Acineta . With those that I have just described there 
are in all ten of them, as follows:— 

1. Acineta luberosa , Ehr. 

2. A.patula , Clap. & Lachm. 

3. A . cucullus , Clap. & Lachm. 

4. A. cothurnia y Clap. & Lachm. 11 

5. A . comprcsMj Clap. & Lachm. 

6. A. divisa, Fraipontf* 

7. A. crenahi , Fraip.J 

8. A. vcn'ticelloides , Fraip.§ 

9. A. livadiana } Mereschk. 

10. A . SaifuliV) Mereschk. 

Of these ten species we have four (Acineta patula , cucullus , 
comprcssa, and Sa'ifulcr) which characterize the northern 
seas, such as the White Hea and the seas of the Norwegian 
coast. One species (A. livadiana) is characteristic of the 
southern seas (Black Sea). The other species are in "part 
peculiar to the seas of the middle of Europe, in part more or 
less cosmopolitan {A. tuberosa ). In comparing Acineta Sai- 
fulm with the other marine species it is necessary in the first 
place to exclude all the species with the bottom rounded, such 
as A . cothurnia. Clap. & Lachm., A. compressa, C. & L., and 
A . livadiana , Mereschk.; then among the rest, all having the 
conical form of the carapace, there can be no question about 
the following species— A, tuberosa , Ehr., and A. compressa, as 
having the body strongly compressed, A . cothurniay C. & L., 
and A . cucullus , C. & L., the former having the margiu 
divided into angular lobes, after the fashion of Acineta mysta- 

• fitudes aur lea Infusoiros et les RhLzopodes, p. 588 j and Stein, Infua. 
p. 224, pi. iii. fig. 36. 

t Recherches aur lea Acintf liens de ltt c6te d'Oatundo, 1878, p. 25, 
pi. ii. fig. 1, &c. 

S Froiponti, l, c. p. 80, pi. vi. lig«. 1-11. 

Fraipont, l. c, p. 02, pi. vi. tigs. 12-17. 
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etna, and the latter having it strongly emarginate on one side 
(besides the suckers in two bundles). Nor can Acineta Sai- 
fidce be confounded with A. patu/a , on account of the diffe¬ 
rence in the form of the carapace, and the extreme fineness of 
the part of the peduncle where it unites with the carapace. 
The same difference of form distinguishes my species from 
Acineta vorticelloides , Fraip., with a very open and, a so to 
speak, rudimentary carapace. Lastly, a crenulation upon 
tne lateral surfaces and tue irregularly-cut free margins 
of the carapace of Acineta crenata , Fraip., prevent its 
being confounded with our species. There only remains, 
therefore, Acineta divisa , Fraip., with which my species has 
the greatest analogy, as may be seen from the description 
given of it by Fraipont. I'he following, however, are the 
differences that may be found between the two species. In 
the first place, the general form of the body in A. Saifulw is 
usually much elongated, which is the case only exceptionally 
iu A. divisa , the carapace of which is generally very wide open, 
approaching rather in form that of A . patala . Then the surface 
of Acineta Saifnbv is always ornamented with transverse 
striae, which is never the case in A . divisa . Lastly, the inte¬ 
rior cup, the liottom of the second carapace, is much deeper 
in my species than in Fraipont’s, which is in relation to the 
more elongated general form of the carapace in Acineta 
Saifulce, 

to sum up, it may possibly be that we have to do here 
only with varieties of a single species, which would thus have 
to bfiar the name of Acineta Saifuke, as having been given 
earlier than the other name. But until we have more detailed 
observations I feel compelled to retain the two separate species. 

Anisonema quadricostatum } sp. n. 

(PI. XII. fig. 12.) 

Diagn. Body oval, strongly depressed, and furnished on 
the dorsal surface with four ribs. 

Log. Bay of Naples, Sorrento. 

Descr. The oval body is characterized by its strong depres¬ 
sion ; the cuticle, which covers the whole body, is very firm* 
and in the dorsal part it forms at the surface four longitudinal 
elevations, four ribs, slightly spirally curved. The mouth, 
which is widely open in the form of a vertical fissure, is 
very visible on the ventral surface, from which originate two 
flagella, one of which, trained along behind, attains two and 
a half times the length of the body. 

* Fraipout, l c. p, 92. 
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This specie#, which I have met with only once, at Sorrento, 
among the seaweeds on the shore, is very well characterized 
by its flat form, and especially by its four dorsal costas, cha¬ 
racters which prevent its being confounded with the other 
known species. 


TJrceolus Ahnizini ) Mcreschk. 1877. 

(PI. XII. fig. 13.) 

In my Russian memoir, already mentioned, on the Pro¬ 
tozoa of tho north of Russia, which appeared in 1877*, I 
described a new genus of Infusoria belonging to the order 
Flagellata, which I called TJrceolus , and met with in the 
White Sea. A year later, in 1878, appeared M. Stan’s book 
on the Flagellata, under the title of < Der Organismus der 
Infusionsthierc, 1 Abth. iii., in which he figures (pi. xxiii. 
figs. 42 -48) an organism which he describes in the explana¬ 
tion of the {dates as a new form, giving it the generic name 
of Phiahnema. On comparing the Phiabnema cycbstoma ) 
Stein, with my Urceolus A/enizini , I suw in a moment that 
the former was only a new species belonging to my genus 
Urceolus f established in 1877. 

The genus TJrceolus is characterized by the presence of a 
neck of greater or less length, with a wide aperture at its ex¬ 
tremity, leading into a rathemlcep conical canal, at the bottom 
of which is situated the buccal orifice ; it is also at the bottom 
of this canal, a little to one sid# y that the single flagellum 
originates. The genus has two species :— 

1. TJrceolus Aknizmi 1 Mercschk. 1877.—Surface of the 
body smooth, without striae; neck cylindrical, with the mar¬ 
gins abruptly truncated and not turned out. Loc . White 

2. TJrceolus cyclostomus (Stein), Mercschk. 1878.—Sur¬ 
face of the body furnished with spiral striae; neck obliquely 
truncated, and with the margin turned out. Loc . ? 

It is not’right to regard, as I formerly did the aperture 
at the extremity of the neck, and through which the flagellum 
issues^ as the buccal aperture, this latter being placed much 
more m the interior of the animal, at the bottom of the conical 
fossa situated in the interior of the neck. 


* In the Travaux de la Soc. des Naturalistes de St. Pdtereb. vol. viii. 
t C. Jdareechkowaki, “ Studien fiber Protozoen des nordlickon Buss- 
land*,” Archiv fur raikr, Ansi Bd. xvi, 1879, p. 188. 



220 


Mr. C. Spence Bate on Synaxes. 


XIX.— On Synaxes, a neio Genus of Crustacea . 

4 By C. Spence Bate, F.R.S. &c. 

[Tlat* XIV.] 

Genus Synaxes*. 

Carapace anteriorly produced between the eyes to a flat- 
pointed rostrum. Eyes lodged in distinct orbits. First pair 
of antenna* situated beneath the second, slender, terminating 
in two short flagella; second situated outside and above the 
first pair, and terminating in a long and rigid flagellum, 
having the first two joints of the peduncle fused with the 
cephaloin and only three joints free. Pereiopoda monodaetyle, 
first pair largest, posterior pair smallest, not chelate in thefemale. 
Branchiae arc trichobranehiate, having the podobranchial 
plumes attached to long mastibranehial plates (flabella). 
rleopoda attached to the first somite of the pleon small and 
single-branched; those attached to the others are biramose, 
having the inner branch three-jointed and cylindrical, the 
outer fbliaceous. The rhij)idura (tail-fan) is broad and 
foliaccous, anterior portion of each plate calcareous, the pos¬ 
terior part membranous. 

Synaxes hybridica. 

The carapace is slightly depressed. The anterior margin is 
produced to a rostral point in the dorsal median line, and on 
the outer side of the eyes to nearly as far as the rostral point, 
forming a decided orbit in which the eyes are situated. 

The pleon is as broad as the carapace; and small alne on the 
first somite laterally protrude and overlap the posterior margin 
of the carapace laterally. 

A slight but continuous line of elevation or carina traverses 
the median line of the second and three following somites, but 
is wanting on the first and sixth. The coxal plates fire per¬ 
fectly fused with their respective somites, ana the rhipiaura 
is foliaccous and well developed. 

The eyes are small, placed on short peduncles, and distant. 

The first pair of antennae have the peduncle long and the 
flagella short; the second pair of antennae have only three free 
joints to the peduncle, and no scaphocerite (or free scale), the 
two basal joints being closely fused with the metopus (or 
face); and tli zphymacerite (or tubercular opening to the green 
gland) is situated laterally, at the side of and close to the oral 
aperture. 


* <riwa£if, combination, 
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The mandible is strong, and carries a small two-jointed 
synetphipod (or appendage). 

Ail the pereiopoda are simple, terminating in short dactyli. 
The first pair is the largest, and is tolerably robust; the fol¬ 
lowing gradually decrease in succession until the last, which 
is more than proportionally smaller than the preceding. The 
first pair of pleoj>oda is small and single-branched ; all the 
others are biramose. The four following slightly diminish 
in size, the inner branch being biartieulate and slender, the 
other being uniarticulate and foliaceous. The sixth or poste¬ 
rior pair, which forms the outer plates of the rhipidura (tail-fan), 
consists of a short basal joint and two foliaceous branches; 
and the telson is broad and foliaceous, having more than half 
its length membranous and llexible. Length about 3 inches. 

Uab . West Indies. 

The carapace is about half the length of the animal. 
It is subcylindrical, being dorsally slightly flattened, so 
that an angular ridge traverses the sides from the anterior 
extremity of the outer angle of the orbit to the posterior 
margin of the carapace. The anterior margin is projected, 
between the eyes to an acute angle, and outside the same 
organs to about half the length of the central rostral projec- 
tion ? between which the orbit exists as a deep and more than 
semicircular excavation, the limits of which are defined by a 
small inner and outer protuberance. The margin of the orbit 
is fringed with an even row of small bead-like tubercles, which 
at the centre is divided by a small crevice or notch. The pos¬ 
terior margin is dorsally excavated, being posteriorly produced 
at the sides and depressed especially laterally, and is edged 
with a fringe of short hairs, and separated from the rest of the 
carapace by an even line or fissure. 

Tne carapace has the surface evenly covered with small 
granular projections, a prominent few of which form a longi¬ 
tudinal line, commencing at the anterior point of the frontal 
margin between the eyes and terminating near the centre of the 
stomachal region. Those on the dorsal surface, when closely 
examined, are connected on the anterior side with three or four 
small punctures^ through which small hairs are presumed to 
pass, from the circumstance of their being seen to remain on 
the anterior and lateral portions. 

The pleon is similarly punctated, but more sparingly; and 
all the punctures point posteriorly. 

The nrst somite is scarcely as broad as the carapace, and 
has on each Bide a small anteriorly directed aliform process 
that overlaps the posterior margin and retains the carapace in 
its position. 



222 Mr. C. Spence Bate on Synaxes. 

The second somite dor sally underlies and laterally overlies 
the first somite with a small flat projecting process, at the base 
of the upper part of which is tne articulation on which the 
somite moves. In the central dorsal line is a narrow eleva¬ 
tion or ridge, which is low and smooth and repeated on the 
three following somites. Laterally the coxal plates are fused 
with the somite very perfectly; and each successive Bomite 
articulates with the preceding by a small cup-like process, 
which receives the extremity of a small rounded tubercle that 
is situated in a notch in the posterior margin of the preceding 
somite. 

The sixth somite is smaller than the others, and dorsally 
smooth, and supports laterally and posteriorly an appendage 
with two foliaceous branches. 

The telson is anteriorly calcareous, and posteriorly folia- 
ceohs. 

The eyes are small, and appended to the extremity of short 
peduncles that are laterally connected with the ophthalmic 
nerve through a long narrow foramen formed by the under 
surface of the rostral projection impinging against the upper 
surface of the first and second joints of the second antennas, 
which is produced so far inwaras and outwards as to meet on 
each side in a sharp process near the median line, close under 
the apex of the rostral projection. 

The first pair of antennae, in consequence of the formation 
of the basal joint of the second pair, is forced downwards, 
and, when viewed in a lateral or frontal direction the first 
pair of antennas, is seen beneath the second pair. It is three- 
jointed and slender; the first joint is long and slight, the 
second and third are subequal and about half the length of the 
first, terminating in two small flagella that are not longer than 
the third joint. 

The second pair of antenn® has the first and second 
joints solidly fused with the metopus (face) or ventral surface 
of the cephalon, so that three joints only are free. The basal 
joints are so closely fused together that it is impossible to de¬ 
termine their limits, beyond the fact of the position of the 
pkymacerite. The third joint is broad and excavated on the 
inner and lower side to allow space for the first pair of an- 
tenn®, which the second pair partially overrides. The fourth 
or penultimate joint is broad and short; and the ultimate 
is about the same length, and with a short obtuse spine 
on the outer distal angle. This last carries a stiff and strong 
multiarticulate flagellum, each articulus of which is fringed 
with small bristle-like hairs. 

The mandible is robust, smooth on the incisive margin, 
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excepting for a single notch on one side and a corresponding 
tooth on the opposite, and furnished with a three-jointea 
9ynaphipod } the terminal joint of which is covered with nume¬ 
rous hairs. 

The posterior oral appendages, as far as I am enabled to 
determine them without injury to the unique and dried speci¬ 
men at my disposal, appear to approximate those of Pali- 
nurus in the possession of multiarticulate terminations to the 
outer branches. 

The gnathopoda are flat and broad; the first pair has the 
dactylus absent, and generally resembles that of Palinurus . 
The second has the three terminal joints much narrower than the 
preceding, the margins of which are thickly furred with hairs. 

The first pair of pereiopoda is stout and strong, the raeros 
being the widest joint oi the whole; the dactylus sharp- 
pointed, unguieulate and slightly curved : the propodos is stout 
and slightly narrower at the dactyloid than at the carpal 
extremity. The carpus is triangular and slightly shorter than 
the propodos; the meros is broad and long ; the ischium and 
basis arc short, fused into one triangular joint; and the coxa 
is strong and short. The three succeeding pairs of pereiopoda 
are more slender, but formed on the same type as the preceding, 
each successively decreasing in proportion; and the posterior 
pair is still smaller and more than proportionally slenderer than 
the others. 

The first pair of pleopoda is subcentrally attached to the 
somite, and consists of a small, slender, unbranched appen¬ 
dage. The second and three following pairs are attached to 
the inner wall of the coxal plate and are biramose, the inner 
branch being two-jointed, slender, and cylindrical; the outer 
is single and foliaccous. The posterior pairs gradually de¬ 
crease in size. The sixth pair of pleopoaa is biramose and 
foliaceous, the anterior portion being nard and calcareous, 
terminating in small sharp teeth on the outer margin ana 
central ridge, posterior to which the membranous portion is 
longitudinally ribbed and flexile. 

The telson is brood at the base and rounded at the extremity; 
the anterior division is calcareous, and armed with two minute 
points equilatcrally distant from the margins and centre, but 
the posterior division is membranous and flexile. 

It has been to me a matter of curious interest to observe 
how in the history of classification every zoologist of note 
has, previously to the anatomy and development of the sepa¬ 
rate genera being well understood, associated the two very 
dissimilar looking animals of Ibaccus and Palinuru s in one 
family* 



224 Mr. C. Spence Bate on Synaxes. 

It must have been based almost, if not absolutely, on the 
uniformly simple character of the pereiopoda, or walking-feet, 
although Milne-Edwards supported it by the character of the 
branchial appendages; but the condition of depression that 
he assigns to the Macroures cuirasses is scarcely m accordance 
with the cylindrical form of Palinurus. But this advanced 
carcinologist has separated them into distinct tribes (sub¬ 
families), based on the very distinct form of their antennae; 
while Leach classed them in one family, which corresponds 
with Macroures cuirassh of Edwards, except that he included 
the geuus Porccllana as well as Oalathea ; while Edwards 
includes Galathea and the Eryonidoe, which latter family was 
not known to Leach, and only to Edwards in a fossil con- 
dithrn. 

The union of these very distinct generic forms, in some parts 
so wholly unlike, clearly demonstrates that the conclusions 
that have been arrived at were based on a hypothetical rather 
than on a clear appreciation of the structure and development 
of the several genera. 

If we take the carapace of the two forms and place them 
side by side, without any of the appendages attached, we 
shall at once see how very distinct that of Ibaccus and all the 
Scyllaridae is from that of the Palinurkbe, even when we 
take them from Arctus } the nearest approximating genus of the 
two families. 

In the Scyllaridfe the eyes are implanted in two distinct 
and perfect orbits that are almost complete in their circular 
circumference; and these are situated far apart, in some genera 
(as Scyllarm) as far as the limits of the carapace will admit. 

In the Palinuridae there is no orbit, ana the peduncular 
structure, whether calcareous, as in Palinurus ; or membra¬ 
nous, as in Panulirus , lies in front of the anterior margin of 
the carapace, and the eye-peduncles are connected with each 
other at their base. 

The dorsal surface of the first antennal somite in Ibaocus 
and all the ScyllaridaB is projected in front, and locked by a 
pair of dovetailed processes into the anterior margin of the 
carapace; and the first pair of antennas is articulated at the 
anterior margin of this somite. 

In the PaJinuridao the first antennal somite does not appear 
in connexion with the anterior margin of the carapace, nut is 
developed as a large and conspicuous structure in advance of 
the eyes, and at its anterior extremity the first pair of an¬ 
tennas is articulated. 

The second pair of antennae resemble each other in the two 
separate families in their connexion with the body of the 
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animal. The first joints are completely fused together and 
with the somites to which they are attached; ana there is 
nothing to distinguish them from the metopus or frontal sur¬ 
face ot the anterior somites, except the presence of the phy- 
macerite, or tubercular opening to the green gland'. Three 
are all that are apparent as freely articulating joints belonging 
to the peduncle of this pair of antennae. The terminal joint 
that in the Scyllaridee exists as a broad, flat, and scale-like 
plate, homologizes with the long multiarticulate flagellum of 
the same antennae in Palinuridee. 

The oral organs in the separate families are very distinct; 
but the individuality lessens m the appendages as tney recede 
from the mouth. The gnrithopoda are in several of the 

f ;enera only specifically distinct. The pereiopoda or walking- 
egs are typically the same even to the development of a 
small chela at the extremity of the last pair in the females. 

The carapace is bolted down by a strong tubercle attached 
to the sides of the last somite of the pereion (jyereioclew *), both 
in the Palinurida; and the Scyllaridaa; and m each there is a 
small aliform process that overlaps the posterior margin of the 
carapace (plcocleis f) attached to the first somite of the pleon, 
but which is less important in the Palinuridaj than m the 
Scyllaridce. All the somites of the pleon, inclusive of the 
telson, are generically alike) but the pleopoda or appendages 


vary. 

In the Palinuridao the first pair is absent, and all the others, 
except that which goes to form the tail-fan, consist of a single 
round and foliaceous plate in the male, whereas in the female 
the second pair (Plate XIV. fig. 6, #) has two foliaceous, 
ovate, disk-like plates, the inner being attached to a two- 
jointed pedicle ; the third pair (r) consists of an inner three- 
jointed biramose branch, and an outer, ovate, foliaceous 
plate; the two following are on the type of the third pair. 
In the Scyllaridse the first is presont in both male and female, 
and is biratnose, but foliaceous in the female and styliform in 
the male (fig. 5. p). The four succeeding are biramose, one 
branch being cylindrical and three-jointed, the other single- 
jointed and foliaceous, being varied a little in both sexes; 
nut the whole are distinguishable from those of the Pali- 
nuridm. 


The species which I have just described under the name of 
Syhatm hybridica appears to be a combination of the two 
families—an intermediate form that connects the two venr 
dissimilar groups, and shows the way in which they approxi¬ 
mate the more normal types of the Macrura. 

* bolt, and pereion. t bolt, and pUon. 

Ann* A Mag. N. Hist. Ser. 5. Vol vii. 17 
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The eyes are those of the Scyllaridse: the second pair of 
antenna? are those of the Palinuridee. The legs are common 
to both forms, and the carapace belongs to neither. The frontal 
region resembles neither; and the posterior resembles both, as 
also does the pleon. whereas the pleonoda are modelled on 
the type of those ot the Seyllaridae, ana the tail-fan is that of 
both. 

The first thing that strikes the observation is the rostri- 
form advancement of the frontal margin, as being very diffe¬ 
rent from that of either Scyllarus or Paliriurm. In Panulirus 
the frontal margin in the median line does not advance 
beyond that of the eyes; but in Palinurus maritius there is a 
small triangular prominence that projects above the ophthal¬ 
mic somite in the median line. In Palinurus Lalanaii this 
prominence is still further produced, and is so far advanced 
that it reaches beyond the ophthalmic somite, which it covers, 
and. dipping down, meets the inner portion of the ventral 
surface of the third somite, and so forms an imperfect orbit *. 
In Synaxes the rostral prominence is so far advanced that it 
reaches to the extremity of the third or first free joint of the 
second pair of antennae, beneath which the anterior and inner 
angle of the second joint of the second pair of antenna? is 
visible, and is seen to articulate with the inner and posterior 
angle of the next joint. 

Laterally, on the outside of the orbit, the frontal margin is 
produced considerably in advance of the line of the organs of 
vision, and is longitudinally folded at an obtuse angle beneath 
the ventral surface. This antero-lateral development of the 
carapace (which I do not remember to exist anywhere so pro¬ 
minently, except in Polycheles and its generic allies) produces 
in the frontal margin of the carapace an orbit that is almost as 
deep as that of Scyllarus. The posterior margin of the cara¬ 
pace is not free as in the Astaciase, but firmly secured in its 
position by an osseous tubercle (peretocleis) attached to the last 
somite of the pereion, and lodged in a corresponding closely- 
fitting hollow on the underside of the carapace, so that it cannot 
be raised as we see that some Crustacea have the power of 
doing. The anterior somite of the pleon overlaps laterally, by 
means of small wing-like processes (pleocleis), the posterior 
margin of the carapace. This is a feature stronglv pronounced 
in me Scyllaridae and in Polycheles and its allies; it also 
exists to some extent in the Palinuridse, but to a less efficient 
degree. 

The ventral surface of the pereion in our female specimen 

* I am much inclined to think that P. Lalandu of Edwards must gene* 
rieally be separated from both Panulirus and Palinurus, 
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is broad and flat; and ail the legs have the second and third 
joints fused into one—a feature common to the Palinuridae and 
ScyllaridfiB, but not to he found in any other form of the Ma- 
crura. 

The last or fifth pair of pereiopoda is very much smaller 
than either of the preceding pairs; out it terminates in a simple 
dactylus, whereas in the Scyllaridce and the Palinuridas, and 
in some of the genera allied to PolycheUa , the female has the 
posterior pair terminating in a minute chela—a feature that is 
common to the Anomurous Crustacea, but not to be found in 
the Astacidre or Homaridse, and separates them from those 
that possess this character. 

In Synaxes the pleon has a longitudinal central ridge or 
line of elevation—a feature common to many of the Scyllaridae, 
but seldom seen in the Paiiuuridaj, although lines of demarca¬ 
tion without elevation are apparent in the Palinurus marinus 
of our seas. It becomes a prominent feature in the Eryonidse, 
but is never seen in the Astacidaa or Ilornarid®. 

The pleopoda are developed very similarly to those which 
exist in the Scyllaridai, and are distinguishable from those of 
any other form among the Macrura, especially in the female, 
where one, the inner (or true representative of the leg), is 
three-jointed and cylindrical, ana the outer is a simple folia- 
ceous plate. In the Palinuridse in the male there is only the 
outer leaf-like plate, the inner ramus being absent. In the 
females the second pair consists of two foliaceous plates, the 
third and following of one foliaceous plate and a subcylin- 
drical biramose branch. The appendage which belongs to 
the anterior somite is well developed in the Scyllaridae, is 
reduced to a small cylindrical rod in Synaxes , and is absent 
in the Palinuridaa. 

The position among the Macrura that the present species 
occupies is very near to Palinurus; and its departure appears 
to approximate more or less closely the genera that go to 
make up the family of the Scyllarideo. The first distinguishing 
feature is the advanced rostrifomi projection between the 
eyes, of which we have no representative in either of the 
known families, although in some species a small incipient 
process appears to exist, as in Palinurus marinus. But this 
feature in Synaxes brings the form of the carapace into close 
resemblance with that of the Astacidea, from which it may be 
distinguished by its l>eing secured at the posterior margin. The 
breadtn of the ventral surface of the pereion, the form of the 
pereiopoda and antennas are all peculiar to the Palinuridse, 
whereas those of the pereiopoda and the pleopoda are essen¬ 
tially features of the Scyllarid®. It would thus appear that the 
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specimen assumes a hybrid appearance. All the anterior 
appendages except the eyes are those of Palinurus; the eyes 
and the posterior appendages are those of Bcyllarus , while the 
intermeuiate appendages are common to both. It does not be¬ 
long to any genus of the Palinuridse; and it does not belong to 
any in Bcyllaridai: it either unites the two outlying families 
into one, or it is the type of a form distinct from either. My 
own inclination is to bring the three into one family; but our 
want of knowledge of the character of the brenhalus of Synaxes } 
whether it be that of Phyllosoma , as are those of the other 
two forms, in each of which are several very distinct and well- 
defined genera, makes it more prudent for the present to group 
it in a distinct subfamily in the same tribe as the other two, 
thus:— 

STNAXIDEA. 

Synaxidse. 

Scyllarina. Synaxina. Palinurina. 

The dried condition of the specimen at my disposal has 
enabled me only slightly to examine the branchial apparatus; 
but from what 1 have seen 1 think it may be tabulated by the 
same formula as that of Palinurus and Bcyllarus. 

The specimen has been kindly lent to me for examination 
by Dr. Carte, and belongs to the Natural-History Museum 
under his care in Dublin. It was taken in the West Indies 
by Commodore Sir F. M‘Clintock j but the depth and precise 
locality are not recorded. 

EXPLANATION OF PLATE XIV. 

Fig. 1. Synaxes hybridxca. Dorsal aspect. 

Ftp. 2. S. hybi'itUui, Ventral aspect. 

Fig. a. S. hybndu'a. Lateral aspect of cephalon (eye removed). 

Ftg. 4. q, second pair of pleopoda (tSynuxex, female). 

Fig. 6. p, first pair of pleopoda (Arctm, male): q P second pair of pleo- 
poda (Arctuiy female); r, third pair of pleopoda (Arctm, female). 
Fig. 0. q, second pair of pleopoda (Palinurus f female); r, third pair of 
pleopoda {Palinurus } female). 



In the last Uvraison of his ‘ Etudes d’Entomologie ’ (some 
preliminary diagnoses for which were kindly forwarded to me 
by the author late in 1880) M. Oberthttr gives an account of 
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a collection of Lepidoptera received by him from the Isle of 
Askold. Mantchooria. 

Whilst lepidopterists are much indebted to M. Oberthtir for 
the numerous careful figures which illustrate this memoir, it 
must be a cause for regret to all who study it that equal care 
has not been taken to avoid the multiplication of synonyms. 

Monsieur Oberthtir is, I feel sure, too genuine a naturalist 
to be hurt at the correction of any errors which may have 
crept into his publications; and as the Lepidoptera of China and 
Japan have, for years past, been my special study, I feel 
called upon, in the interests of science, to review a paper 
bearing so intimate a relation as this does to the entomolo¬ 
gical resources of those countries. 

It seems to me that when an entomologist is ready not 
merely to distinguish every geographical race as a species, 
but to give a distinct name to every admitted variety or sport, 
he ought, for the sake of consistency, if for no better reason, 
to adopt all genera founded upon well-defined structural cha¬ 
racters. This, however, M. Oberthtir has not done, as will be 
at once seen by the following revised list of his supposed new 
species. 

The advantage of numerous genera is (it seems to me) to 
enable a naturalist who docs not possess in a large measure 
the ffift of order which would enable him to group allied forms 
by their external facies, to associate them by the moro scien¬ 
tific mode of examining and comparing their structural pecu¬ 
liarities. 

The following is a list of the Heteroccra in M. Oberthtir’s 
memoir, with corrections of their specific and generic names 
where required:— 


Sphingid®. 

Smerinthus askoldensis } Oberth. Belongs to the group of 
genera near fooserninus. although in some of its characters it 
more nearly resembles Pergom. It has no connexion what¬ 
ever with the Smerinthinaj. 

Smerinthus Jankowski% } Oberth. Near to Triptogon dj/ras 
from Ceylon. 

Sphinx Davidisj Oberth. A species of the genus ITyloious. 

The three species of Sphingidte will therefore all stand, 
although in different genera from those to which they are 
referred. 


Zypenid®. 

Proeris psychina , Oberth. 
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Lithosiid®. 

Litho&ia gigantea , Oberth. Referable to the genus Collita 
of Moore. 

CaUigenia askoldensw, Oberth. Near to Miltochrista mini - 
ata y if distinct. 

Arctiid®. 


Bpilosoma Doerricsn, Oberth. « S. jnmctarium . Cram. 

Bpilosoma Jankowskii f Oberth. Near to Spilarctia lac - 
tfeata of India. 

(X & swiato-punctata , Motscli., which he figures under the 
name of & striatopunctata , M. Oberthur describes specimens 
as having more or less rose-colour over the secondaries. As 
we have both sexes with barely a trace of rose-colour both 
from Yokohama and Tokei, I strongly suspect that these ex¬ 
amples with rose-coloured secondaries arc referable to my 
Spilarctia rosacea . The basal black costal dash is charac¬ 
teristic of a group of allied species ; but its existence on oppo¬ 
site sexes of two otherwise dissimilar forms is very apt to 
mislead collectors, who naturally jump to the conclusion that 
they have discovered the male and female of one species. 


Liparid®. 

Da8ychira virginea , Oberth. 

Dasychira olga y Oberth. 

Dasychira acronycta , Oberth. Two species are here con* 
founded, the male being that sex of D. lunulataj Butl.; the 
female, which is new, may retain the name. We have both 
of these species from Japan in both sexes; and a mere glance 
at the two males or females side by side would convince the 
most prejudiced of their entire distinctness: the male of D . 
acronycta is considerably smaller than the female; and the 
female of 1 ). lunuhia is in like manner considerably larger 
than its own male. 

Leucoma piperita , Oberth. A species of Artaxa, which we 
have recently received from Tokei, Japan. 


L&siocampid®. 

Pyro&is emmia 7 Oberth. Near to Podalia dorstmacula , 
Wa” 

Odonestis asholdensis , Oberth. Described as a dark variety 
of 0, potatoria ; but the latter species varies to any extent in 
this respect; the colouring, however, appears to resemble that 
of 0. albomaculata , a common Japanese species which cer¬ 
tainly is (as M. OberthUr suggests) distinct from 0. potatoria. * 
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Odonestis unicolor , Oberth. Described as a red variation of 
O. excellens } Butl. 

Trimla andrtms, Oberth. = Phalera flaveacens, Bremer. 

This species is a Notodont, although referred by M. Ober- 
thttr to the Lasiocamnida*, next to what he calls ” Bombyxl” 
neuatria; the genus Trisula , on the other hand, is a broad¬ 
winged Liparia having the larva of a Lymantria . P. jlaves- 
cens is a common Japanese species. * 

Saturnia Jankowskii , Oberth. Referable to the genus 
Rhodia. 

Euphranor caeca, Oberth. A form quite new to me. 

Pseudopsyche Demhowskii , Oberth. A species .of Panisa 
near circumdata . 

Limacodid®. 

Limacodes castaneus , Oberth. = Phrixolepia sericea t Butl. 

M. Oberthtir admits this synonym in the note at the end of 
his description; but he nevertheless retains his own name. 

Limacodes dentatus , Oberth. 

Geometrites. 

Nymodes olgaria , Oberth. According to Dr. Staudinger 
(so M. Oberthttr tells us), this is probably the Biston lefuarius 
of Erschoff. If this is so, surely it is unwise to run the risk of 
adding to the synonymy by proposing another name for it. 
We have this species from Yokohama, sent by Mr. Pryer. 

Boarmia stipitaria , Oberth. Very near to B. comortaria. 

Boarmia piperitaria, Oberth. 

Boarmia Ihmbowskiaria , Oberth. This species, in my 
opinion, does not belong to the Bo&rmiidse; the character of 
its markings is rather that of Fidonia. It could in no case be 
referred to Boarmia , if its antennas are so slender as repre¬ 
sented. The B. mandshuraria of Bremer appears to me to be 
a Mdanippe allied to my^ B. abraxaria. 

Boarmia amphidasyaria , Oberth, This is a Hemerophila . 

Phorodesma Jankowskiaria , Mill. 

Phorodesma ammnaria , Oberth. This is a Comibcsna. 

Nemoria amphitritaria 9 Oberth. This is a Thalera . 

, < — t — hiaa (Jorycia? 

=Nematocampa straminea f 

According to M. Oberthttr his 11 Diagnoses ” were pub¬ 
lished in August 1879, and consequently take priority ot my 
p&Mr published in the ‘ Annals 1 for November and December 


Aoiaatta umo 9 uoercn. is not i 
Fhasiane griseo-limbata, Oberth, 

Butt. 
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Rhyparia mkoldinaria, Oberth. Since it is not iJhrisftble 
to use the same generic name twice over in differei* groups 
of the Heterocerous Lepidoptera, I proposed the n&meflcteroaes 
for this genus (see Ill. Typ. Lep. Het. ii. Index, p, ix, and 
pi. xxxvu. fig. 9), a fact which M. Oberthiir seems Entirely to 
nave overlooked. 

Melanippe luctuo$aria } Oberth. 

Anticlea Taczanowskiaria , Oberth. Common at Tokei, 
Japan. 

M. Oberthiir refers my Acidalia unisterpis to Camptogramma 9 
by which alteration he certainly does not improve matters. The 
species is •somewhat variable, and is doubtless identical with 
Moore’s A* plurilinearia] it certainly is allied to A* moni- 
liata , and is neither allied to, nor does it in the least resemble, 
any species of Camptogramma. 

Eucosmia Hedemannaina 7 Oberth. = Scotosia certata of 
Europe, which we have also from Japan. M. Oberthiir says 
that the common transverse line is noticeably more undulated \ 
this, however, is an individual difference existing only between 
the single example in M. Oberth iir’s possession and his speci¬ 
mens ot 8. certata . 

Cidaria corussana, Oberth. = probably (7. russata, var., of 
Europe. There are few species more variable than this, one 
of the least extraordinary of its modifications being the entire 
absence of lines or bands from the secondaries. We have 
specimens very similar to that figured by M. Oberthiir both 
from Japan and North America. 

Cidaria venulata , Oberth. Near to C. umbrosaria and 
(7. relata . 

Cidaria fabrefactaria, Oberth. =» C . corylata of Europe. 

Cidaria askoidaria , Oberth. as O.jameza, Butl., ? . 

Of this species we have hitherto only received one male, and 
M. Oberthiir one female; the differences between the two are 
only precisely what exist between the sexes of other species. 

Cidaria ludovicaria 9 Oberth. 

It is a pity that M. Oberthiir did not form a new genus for 
this species, for Abraxas junctilineata, A. plurilineata* &c. j 
they are not true Zerenidm, yet look quite out of place in 
Cidaria^ from which they differ in their shorter palpi, some** 
what different venation, and utterly dissimilar coloration. 
M. Oberthiir, however, seems to consider it a hindrance to 
study to group allied forms together under distinctive names: 
if this be not the case, it is incomprehensible why he should 
almost invariably refer his new species to the magazine genera 
of the older authors. 6 



283 


Lepidoptera of the I$k of Askold. 

Cidaria achatinellaria, Oberth. = 0. achatinaria, var. 
According to the author this only differs from the European 

S pecies in its better-defined markings and redder colouring— 
ifferences such as occur between individuals of the same 
species in most genera of Lepidoptera. 

NotodontidsB, 

Dicranura askolda , Oberth. ~D.felina } ButL 
It is strange that, in this instance, M. Oberthiir has not 
even referred to my species; his figure agrees exactly with 
some specimens from Japan, differing from my type only in its 
paler colouring, due, I have no doubt, partly to starving in the 
larval condition, and partly to rubbing. The species fre¬ 
quently attains a much greater size. 

Harpyia Taczanowslcii , Oberth. Probably a Thiacidas , but 
most certainly not a Harpyia (compare with II. verbasci of 
Europe). 

Uropus Branickii, Oberth. A Pkalera of the P. siymata 
group. 

Notodonta lineataj Oberth. 

We have a specimen of this species from Tokei, Japan. 
Notodonta Jankowekii , Oberth. Very close to Peridea 
dromedarius. 

Notodonta Dembowekii, Oberth. Apparently another 
Peridea . 

Notodonta monetaria ) Oberth. A Peridea close to P. 
trepida . 

Notodonta bombyoina , Oberth. This species does not ap¬ 
pear to me to belong to the Notodontidee; it may be a Lima- 
codid, a Lasiocampid, or possibly even a Liparid. With¬ 
out seeing the insect I could not positively refer it to its 
true family; but its aspect is less that of a Notodontid than 
of any of the others, in pattern it is more like many of the 
Noctuites. 

Drymonia bihba ) Oberth. Seems allied to Cohcaaia coryli } 
Linn. 

Drymonia velutina } Oberth. Appears to be an Ochro - 
stigma. 

Drymonia lichm ) Oberth. Referable to Walker’s genus 
CaBcera. 

Notodonta plebeia } Oberth. 

Trabcda eplendida. Oberth. Congeneric with Nadata. 

I am responsible for this generic error, having been misled 
by Walkers careless assignment of N. niveiceps to his genus 
Trabola. A reference to Abbot’s * Insects of Georgia*’ ii. 
pi. lxxxii., will convince M. Oberthiir that the proper loca- 
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tion for N. splendida , cristata } and niveiceps is with Nadato 
gibbosa, The convergence or divergence of the lines on the 
primaries seems to be an inconstant character in this group. 

l*tilodontis plusiotis, Oberth. Not a Ptilodontis (ssPtcro- 
stoma). 

This species has the aspect of Celcia , a genus near to 
Spatalia; but M. Oberthiir figures it with filiform antennu?, a 
most abnormal character for a male Notodont. Surely this is 
an artist’s error? 

Lophopteryx Ladislai , Oberth. 


Noctuites. 

Cymatophora argenteojncta , Oberth. Near to C. plumbea , 
Butl. 

Cymatophora ampliata , Oberth. (nec Butl.). = C. or var. of 
Europe ? 

M. Oberthiir’s criticism of the lithographic drawing of this 
species, being based upon the supposition that he possessed 
my species, falls to the ground. The species recognized by 
Walker as G . ocularis , Linn., but by Dr. Staudinger as C. 
octogesima , seems to me to be referable to Asphcuia } not to 
Cymatophora ; nevertheless it will perhaps be best to give the 
name or C. intensa to the Japauese species of this name, and 
thus save all confusion. 

Dichonia goliath . Oberth. Apparently an Agriopis 1 in 
which case it should be placed in the Arctiidaa near to Diph- 
tera . The type of Moma , Iliibn. (a genus of Notodontidfie) is 
M. ludijka , not orion. 

Leptina macroptera } Oberth. «=* Cyana deetpiens, Butl. 

It seems that my specific name was well chosen, since 
M, Oberthiir has been deceived by the mere pattern of the 
primaries into placing it with the North-Amencan Noctuites 
of the genus Leptina . It is a true Lithosiid, and agrees in all 
its structural characters with <7. detrita . 

Apatela Jankuwskii , Oberth. 

M. Oberthiir says that the nearest European species to this 
is Apatela strigom j but as strigoea is the type of Eyboma , it 
follows that, if allied, A. Jankowskii cannot be an Apatela , 
It is more like Leptina . 

Leucania inants , Oberth. 

Rhizoaramma aurilegula , Oberth. 

I think it doubtful whether E. petrorhiza can be separated 
generically from Eucalimia (E. gnaphalii) i but if so, it might 
be placed with my E. saga of Japan, to wnich M. Oberthur’s 
species seems also to be allied. 1 find that L . petrificata 



Lepidoptera of the Isle of Askold. 


235 


(type of Lithcphane) differs generically from E. saga , which 
I provisionally referred to the same genus. 

Apatnea askoldis ) Obertk. Like A . ophiogramma in 
pattern. 

Miana arcta } Obertk. (noc Lcdercr). = Raphia fasciata 7 
var. ? 

Lederer’s species is a true Miana , bo far as I can judge by 
his figure. 

Miana parietum , Obertk. Probably * Raphia fmciata } Bud. 

This figure by M. Oberthiir does not represent the white 
fringes to the tegulaj and whitish metathorax of R.jhsdata ; 
but it does not appear to be very exact, the markings seem 
blurred. 

£ Radinacra, sp. close to 


Caradrina albo&ignata , Obertk 
R. lineosa , Moore. 

We have Moore’s species from Tokci, which renders the 
distinctness of C. albosignata a little doubtful; still, if the 
slight differences noticeable in M. Oberthiir’s figure are true 
to nature, the species will stand. 

Caradrina cwoa , Obertk. Described as a variety of the 
preceding. We have a specimen of this moth from Tokei. 

Z otts autimmalis , Oberth. 

'ua stupens , Obertk. =r Ochropleura near 0 . musiva of 
Europe. 

We have this species from Tokci; it is of little more 
than half the bulk of 0. stupenda ; the name given is so near 
to mine in sound that it ie a pity it was used. 

Noctna hysgina , Oberth. = Graphiphora luhentia } Butl. 
Tamiocampa aurarm y Obeith. = Scmiophora. sp. 
Dianthmcia admiranda, Oberth. Near to Ep\a ecMi of 
Europe. 

Phloqophora pattern. Oberth. ~ Pk/ogophora periculasa ?, 
Gu&n (faded). 

M. Oberthiir says that this is without doubt the species 
which I figured under the name of P. beatrix. If M. Oberthiir 
had no doubt about this, why did he (knowing my description 
was published probably before his specimens were caught) take 
the trouble to rename it. If M. Oberthiir’s figure is a good 
one, P. pattens is, without doubt, not my F. beatrix ; it is 
smaller, of a different shape, altogether paler and duller, and 
the belt across the primaries is of a very different form. It 
agrees exactly with a pale specimen of P. periculosa in our 
collection; and this I believe it to be. 

Aplecta askolda , Oberth. Described as a variety of Eurois 
ndbulosa. 

E. imbrijera differs from E. nebulosa much in the same way. 
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Eadena Jankowskti , Obcrth. szApamea gemina } var., 
Hiibn. 

Nobody who knows the extreme variability of this species 
can regard M. Oborthiir’s form as a distinct species : we have 
European examples rather larger than his figure ana agreeing 
with it in pattern. 

Iladena kosakka 9 Obcrth. Near to H. atriplicis } but with 
the white spot of the primaries formed as in H. auriplena 
( Eurois ? auriplena :, Wlk.). 

Teles ilia malachites , Obcrth. = Canna 9 sp. close to G • 
pulchripicta. 

ulcontia variegata , Oberth. Apparently an Anarta (A. 
myrtilli group.) 

Acontiaflavomaculata , Oberth. Somewhat like u Erastria” 
rubicunda , Wlk., but probably congeneric with the preceding 
species. 

Erastria nemorum 9 Oberth. Near to E.fuscula, which is 
common in Japan. 

Erastria costimacula 9 Oberth. 

Erastria mandschuriana , Oberth. Belongs to the Lima- 
codidae. 

We have this beautiful little moth from Tokei; its colora¬ 
tion and the slenderness of its abdomen must have been the 
only characters which suggested to M. Oberthiir that it be¬ 
longed to the Acontiidaj j its short, curled, pectinated antennas 
(misrepresented by M. Oberth Ur’s artist), and the scattered 
shining scales all over the primaries, as also the banding of 
these wings beyond the middle, should have guided him to 
the natural family of the species. I would propose to call this 
genus Mirnerastria 9 from the somewhat vague resemblance 
which the species bears to E. candidula , and which has thus 
misled M. Oberthiir. 

Plusia nadeja 9 Oberth. = Plusia zosima 9 var., Hiibn. 

In the British Museum from Japan j it attains a consider¬ 
ably greater size than the figure, which is very poor: the 
discalline and outer border of the secondaries are wholly omitted 
by the artist; and the brown patches on the primaries are too 
pale. If the Japanese form be regarded by M. Oberthiir as 
distinct (as possibly it may be), I will not deprive him of the 
pleasure of naming it. 

Plusia esmeralda 9 Oberth. ^Plusia moneta 9 var., Linn, 
(teste M. Oberthiir). 

Plusia locuples 9 Oberth. = Plusia ornatis$ima 9 Walker. 

This Plusia is fairly common in Japan. 

Amphipyra obscura 9 Oberth. ^Amphipyra pyramidea , 
L. (teste Oberth.). 
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Oatocala obscurata , Oberth. = (7. unicuba } Walk. 

I see that M. Oberthur has united the genera Chrysori- 
thrum and Bolina ! After this nothing will surprise me; for I 
do not think two genera of Noctuites less alike could easily 
be found. 

Capnodes JanJcowskii , Oberth. 

Madopa favomacula, Oberth. 

Thus finishes M. Oberthur’s first part of his Memoir on 
Lcpidoptera of the Island of Askold. It is sincerely to be 
hoped that his next will be an improvement upon it, as it is 
impossible to overestimate the injury, through waste of time, 
which is occasioned to workers by the publication of duplicate 
names for the same species—a fault which, of all men, I had 
believed my friend M. Oberthur one of the most anxious to 
avoid. 


XXI.— Contribution to the Knowledge of the Family Tin¬ 
tinnodea. By IIeumann Fol, Professor in the University 
of Geneva*. 

[Plate XVII. figs. 1-0.] 

THROUGHOUT the still imperfectly known class of the Infusoria 
there is perhaps no group of which the structure, classification, 
and synonymy arc so obscure as those of the family of the Tin* 
tinnu This is because most authors have thrown pell-mell 
into this family veiy diverse forms, characterized so insuffi¬ 
ciently that one does not know what to mako of such proble¬ 
matical types. Or. again, we have seen authors who only knew 
a small number ot forms belonging to a different group, take 
these forms as tho type of the family, and, upon this erroneous 
basis, upset the diagnosis of the latter. 

But, Wore seeking to establish the zoological position of 
our Infusoria, it will be well to cast a glance at the organiza¬ 
tion of the forms that I have observed, so as to be able to 
compare my results with those of other authors. 

Tne Tintinnodea are very abundant in the roads of Ville- 
franche, but all belong to a few species which I shall describe 
hereafter. These species, moreover^ will be divided into three 
distinct genera, taking as the basis of the classification the 
form of the test. Nevertheless the structure of the animals 
presents a remarkable uniformity. 

* Translated by W. S. Dallas, FJU8., from the ' Biblioth&que Univer¬ 
salis : Archives aea Sciences Physiques et Naturellos/ & pdriode, tome v. 

5-24, January 15, 1881. The writings of previous authors are 
referred to by numbers, which are explained in a bibliographical list at 
the end of the memoir. 
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The body (Pl. XVII. figs. 2 and 4) is, in general terms, 
conical, terminated above by a broad disk, and produced below 
into a contractile appendage which is longer or shorter accord* 
ing to the species. Energetic as are the contractions of this 
sort of peduncle, it nevertheless does not present that trana- 
, verse striation, recalling the texture of the striped muscles, 
which characterizes the peduncle of the VorticeUw. Claparfedc 
and Lachmann (VII. p. 195) have clearly recognized this fact, 
which helps to establish the distinction between the Tintinni 
and the Vorticelhr . Stein lias observed that, when the animal 
detaches itself from its test, the peduncle enters into the body 
and becomes confounded with it—a proof that it consists of 
sarcode with no social differentiation. 

The superior discoidal extremity or peristome, when the 
animal is in a state of perfect extension, is placed a little 
obliquely with relation to the aperture of the test. This posi¬ 
tion, and the long cilia which garnish it, give it a great re¬ 
semblance to the disk of the Vorticelke. Nevertheless this 
similitude is only apparent, as Clapar&de and Lachmann 
have well remarked. In fact, the mouth, instead of being 
placed at the outer margin of the disk, as in the Vortioellce , 
is situated in its interior, and often even near its centre. The 
disk itself, instead of being flat or slightly convex, as is the 
case in the Vorticellina, is hollowed out like a saucer; and 
the vibratile cilia, instead of forming a single row round the 
margin of the disk, are implanted in great numbers and in 
several lines over the greater part of the surface. 

The arrangement of these vibratile cilia is exceedingly 
curious and interesting, and deserves to fix our attention the 
more because it has not been described by any of the authors 
who have busied themselves with the Tintinnu 

The whole margin of the disk is occupied by long and strong 
motor cilia, which strike the water vigorously and give the 
animal an exceedingly rapid rectilinear movement of transla¬ 
tion. All authors speak of this unruly natation, and of the 
rapidity with which the animal traverses the field of the ob¬ 
jective, and they make it an excuse for any thing that may 
be imperfect in their descriptions. 

I have spoken of a rectilinear movement. It is thus, in 
fact, that the animals habitually swim; but they can readily 
deviate from the direct line when they have to avoid an ob¬ 
stacle. Moreover the animal is constantly turning upon itself 
during its progress, which is therefore comparable to that of a 
rifle-ball. 

As soon as these great motor cilia commence their action, 
they present the so-called phenomenon of rotation in a high 
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degree* The undulation is propagated from right to left, the 
observer being supposed to be placed in the axis of the animal; 
so that one would imagine he saw a toothed wheel turning in 
the direction indicated (PI. XVII. figs. 2, 3, and 4). Are 
these cilia implanted upon a single circular or spiral line, as 
Stein supposes? or do they form a broken line? To solve 
this question we may begin by examining the arrangement of 
the other cilia which garnish the upper surface of the disk. 

These cilia are arranged in parallel lines, all curved in the 
same direction (fig. 3) and running from the margin of 
the disk, or peristome, towards the mouth. In one species I 
have counted twenty-four of these rows. The mouth occu¬ 
pying an excentric position, the rows which start from the 
margin nearest to that aperture are of course much shorter 
than those which start from the more distant margin (see 
figs. 2 and 3); the others are of intermediate length. There 
are, however, only a few lines of cilia that actually reach the 
entrance of the mouth; and these are precisely the shortest 
ones. The others stop so as to leave the central part of the 
disk naked (fig. 3). 

All the rows of which 1 have just been speaking arc formed 
of thick, short, slightly recurved cilia, scarcely attenuated at 
their free extremity, and only beating for moments. Their 
length decreases regularly from the margin of the peristome, 
which bears the thickest and longest, to the inner extremity 
of the row, which is formed of much shorter and more slender 
cilia (see figs. 2 and 3), The shortest rows, which occupy the 
buccal margin, are also those the cilia of which are shortest on 
the average. 

Let us now return to the motor cilia, to ascertain what 
relation they map present to the cilia of the disk. And, in 
the first place, if we carefully examine the margin of the 
peristome from the upper surface, leaving out of consideration 
the cilia with which it is furnished, we shall notice that this 
margin is not simply rounded, but rather denticulated. The 
teeth resemble those of an orainary saw; that is to say, each 
tooth is bounded by two lines, one of which is very long and 
nearly a tangent to the circumference, while the other is short 
and nearly follows the direction of a radius. It is unnecessary 
to say that all the teeth jure turned in the same direction. 
Now this direction is precisely that towards which the rows 
of short thick cilia deviate; and each of the rows corresponds 
to one of the denticulations of the margin, in such a manner 
that it terminates at the base of the longer side of the death* 
eolation, or that which forms a tangent to the margin of the 
disk. 
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This arrangement once understood, it is easy to ascertain 
that the large motor cilia are implanted upon the longer margin 
of each denticulation. Hence they do not form a continuous 
circular or spiral line, but a broken line, the segments of 
which arc only simple continuations of the rows of short cilia. 
In other words, all the cilia, whatever they may be, which 
garnish the disk are implanted in accordance with about 
twenty parallel spiral lines. Each row commences tangen¬ 
tially to the margin of the disk by a certain number of motor 
cilia, then curves towards the centre, bearing thick short cilia, 
gradually diminishing from the periphery towards the centre. 

The entrance to the mouth meets the surface of the disk 
obliquely, the pharynx being directed towards the left, at the 
same time gradually contracting (figs. 2 and 3). By looking 
at the animal in profile (fig. 2) it is easy to see that the 
pharynx is lodged m a pouch-liko lateral projection of the 
body of the Infusorian. This projection is more strongly 
marked in certain species, and becomes very striking in 
meagre individuals when placed exactly in profile (fig. 2). 
We then see that a certain number of the rows of cilia of the 
disk (those, no doubt, which start from the margin of the 
peristome nearest tothe mouth) descend into the pharynx, and 
there form a series of nearly straight parallel lines composed 
of extremely fine cilia. 

The actual margin of the mouth is furnished with tolerably 
stout and long cilia which beat energetically; but I have 
not succeeded m ascertaining precisely what relation may exist 
between these cilia and those which I have just described in 
detail. All the rest of the surface of the body of the species 
that I have observed was smooth ; at least it is hardly pro¬ 
bable that cilia, however fine they might be, could have 
escaped my observation had they actually existed. 

The description that I have just given may seem long. 
This is because the difficulty of observation is extreme, be¬ 
cause the eye must be aided by reasoning, in order to succeed 
in understanding an arrangement so complex and so novel in 
science, and because I determined to follow in my exposition 
the same order as in my researches, so as to facilitate the 
verification of my results. 

Claparfede ana Lachmann (VII. p. 192) indicate as the 
general character of the Tintinnodea that these animals are 
ciliated on their whole periphery, and that the peristome bears 
vigorous cirri, forming several concentric rows. We have 
just seen that the general ciliary covering is deficient in many 
species, and that the cilia of the peristome present an arrange¬ 
ment very different from that indicated by the above authors* 
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Stein (who is above all preoccupied by the relationship which 
he supposes to exist between the Tintinni and the Vorticellm) 
declares that the peristome bears cilia only at its margin— 
namely, a single row, which descends into the mouth, and in 
this way represents a dextrogyvous spiral. I am quite ready 
to believe that Stein had before him an Infusorian thus organ¬ 
ized, since he tells us so ; but this animal certainly was not 
a Tint inn us, and probably belonged to some group allied to 
the VorticeJhv. Another marine form, observed without test, 
but which this author rightly or wrongly regards as the legi¬ 
timate proprietor of certain empty tests found in the produce 
of the same gathering—another form, I say, is described as 
bearing on the margin of the peristome an outer row of long 
cilia, and a single inner row of cilia only half the length. It 
is difficult to judge whether the author had to do with a Tin- 
tinnus of which he has given only an imperfect description, 
or with some quite different genus of Infusoria. In any case 
Stein’s observations were less fortunate than those of Clapa- 
rfede and Lachmann, to whom the German writer addressed 
criticisms as severe as they arc undeserved. 

If we carefully examine the surface of the disk in the 
neighbourhood of the mouth, we observe there a slight cres- 
centiform projection, which rises above the side on which the 
margin of the orifice forma an acute angle (see fig. 3). 
Are we to compare this projection, with its scarcely indicated 
outlines, to the part that Stein describes in his so-called 
Tintinni under the name of u forehead,” and compares to 
the disk of the Vorticellm ? 1 cannot tell; but it is certain 

that the slight swelling in our Tintinni has no relation, near 
or distant, with the disk of the Vorticellina. 

The nucleus of our Tintinni is very difficult to sec. It can 
hardly be discerned except in famished individuals. More¬ 
over I have not paid much attention to this organ, since it is 
at present demonstrated that the form, the structure, and the 
number of the cytoblasts varies infinitely more in the different 
periods of the existence of a single individual than it differs 
firom one species, or even genus, to another. Hence I have 
some difficulty in understanding how Stein can so much blame 
Claparfede ana Lachmann for not having described the nucleus 
in tne forms observed by them. Whenever 1 have thought I 
could see a nucleus it has appeared to me to be situated near 
the peristome, in the upper part of the body, and to present 
an oval form (PI; XVII* %• 4). Sometimes I have thought 
that I could distinguish a contractile vacuole in the inferior 
region of the body (fig. 4). But how is one to arrive at cer¬ 
tainty with animals which swim and turn upon themselves 
Ann. <6 Mag. N. Hist. Ser. 5, Vol. vii. 18 
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with such rapidity, and only stop when they contract into a 
shapeless mass ? 

The test of our animals is composed of a hard slightly 
elastic material, which, however, breaks when the pressure is 
slightly increased. This substance resists acids even when 
tolerably concentrated, and presents no evolution of gas; 
therefore it is not an earthy carbonate. It burns away en¬ 
tirely at a dull ml heat; hence it is not silica. It resists for 
a long time the action even of tolerably concentrated alkalies ; 
consequently it is not a horny substance. There remains 
only cnitine, to which we are led by the method of exclusion. 

Leaving the description of the different forms observed 
until we come to speak of the genera and species, I shall only 
lemark that the test generally presents two distinct layers, 
which, however, to all appearance, are of the same chemical 
composition. All the tests hitherto observed by various 
authors and by myself may be referred to three types which 
seem at the first glance very distinctly marked—namely, 
smooth tests, tests garnished with adherent foreign particles, 
and latticed testa. However, there are species which esta¬ 
blish the transition between the smooth tests and the tests 
with adherent particles : and on the other hand, among the 
latticed tests, tnat which I have had the opportunity of ob¬ 
serving was continuous, and only hollowed out by a number 
of small cavities on its outer surface. It was not perforated, 
which approximates it to certain smooth tests presenting 
patterns on their outer surface. 

Notwithstanding all my researches, I have not succeeded in 
observing the reproduction of these animals. On the other 
hand, I have very frequently observed the initial act of the 
sexual reproduction of Infusoria, namely conjugation. It is 
well known that the Infusoria, after arriving at a certain point 
in their cycle of development, unite two and two and become 
more or less intimately amalgamated. The nuclei of the two 
copulated individuals also become amalgamated, and appear 
to exchange a part of their substance. After tins act, which 
in its essential features corresponds to the fecundation of the 
Metazoa, the two individuals separate, and each of them re¬ 
produces by a phenomenon of total or partial scissiparity. 

In the Tintinni the presence of the test is not an obstacle 
to conjugation. The individuals do not quit their tests in 
order to unite ; they amalgamate by the margin of the peri¬ 
stome. The point of union is absolutely constant; it is situ¬ 
ated in the vicinity of the mouth, but a little to the left of the 
latter, in such a way that two individuals in conjugation 
always form a perfectly symmetrical figure (PI. XVII. fig. 8), 
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The union is tolerably extensive and very intimate, and lasts 
for several hours. During this time the copulated individuals 
cannot withdraw into their tests ; they are condemned to re¬ 
main in the state of extension ; and although their natation is 
almost as rapid as that of the isolated individuals, this circumh- 
stance is none the less favourable to the study of the arrange¬ 
ment of the vibratile cilia of the disk. I believe that without 
these copulated individuals 1 should never have succeeded 
completely in unravelling the question of the mode of implan¬ 
tation of the cilia of the peristome. 

Systematic Part —The genus Tintinnus was established, if 
I am not mistaken, by Otto Friedrich* Midler (I.). But 
under this name that author Included a whole miscellaneous 
group of diverse forms described in a very unsatisfactory 
manner. Schrank (II.) and afterwards Ehrcnberg (III*) 
circumscribed the genus, and took as its type (and this is im¬ 
portant to note) a marine form, Tintinnus inquilinus , Schrank, 
to which Ehrenbcrg added a second (also marine) species, 
Tintinnus subulatm , Ehrenb. 

Dujardin (IV.), again, confounded the Tintinni with ano¬ 
ther and very different genus, namely the Vaginicoh c, and 
grouped together animals some of them free, others sessile, 
and which had no real relationship. Neither this author nor 
his predecessors give us descriptions which enable us to dis¬ 
tinguish with certainty the animals of which they speak, or 
especially to form any idea of their organization. It is only 
by means of the figures they give (which, moreover, are very 
rough) that we have been able subsequently to ascertain the 
species named by them. 

Claparbde and Lachmann (VII.) are the first authors who 
have given us any precise knowledge ns to the structure of 
these Infusoria. Tney very justly tako as the types the 
marine species described by Ehrenbcrg, and group round 
these first species a whole series of allied forms. They very 
well describe the form of the body, and the form and structure 
of the peduncle ; they point out with perfect justice the impor¬ 
tant fact that the Tintmnodca have nothing comparable to the 
disk of the Vorticellce y and that the vibratile cilia form several 
rows round the peristome. Where the disk of the Vw'ticellm 
is situated, there is here only " a concave depression, the 
bottom of which goes rising towards the peristome, and 
becomes confounded with it.” Claparfede and Lachmann 
ascribe to all the Tintinnodea a ciliary coat covering the 
whole body of the animal. This assertion is too general; for 
there ure species, indubitably belonging to this group, of which 
the body is absolutely smooth. Our authors describe fifteen 

18 * 
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new species, all of which they refer to the genus Tintinnus , 
at the same time remarking that the structure of the tests 
would allow the establishment of a series of generic divisions. 
In fact among the species which they describe there are some 
ifhich have a gelatinous test, others an agglutinant test, others 
a test with small cavities on the surface, and, lastly, others 
with a delicate smooth test. 

On the othei hand Khrenberg (VI.) separated from the 
Tintinni properly so called another genus, including three 
species and chaiacterized by a test perforated like a trellis or 
grate. This genus received the name of Dictyocysta , Ehr. 

So far all went *wcll. The structure and history of the 
Tintinnodea were imperfectly known, it is true; but at least 
there were included under this name only forms the relation¬ 
ship of which was real and the characters of which were 
ascertained in their principal features. Then came Stein 
(VIIT.), who, by an incredible confusion, introduced disorder 
into the whole characteristic of the group. In fact this natu¬ 
ralist found in the fresh waters an Infusorian with a very 
elongate test, sometimes free, sometimes fixed ; this Infuso¬ 
rian lias only a single spiral row of cilia on the peristome, a 
row which terminates m the pharynx. The surface sur¬ 
rounded by the peristome is smooth, and can be elevated and 
depicted like the piston of a pump. What does our author 
conclude from this? That this Infusorian belongs to some 
genus allied to the Vorticello 3 but essentially different from 
the Tintinni ? By no means! Stein concludes that he has 
befoie him the true type of the genus Tintinnus , the relation¬ 
ship ot which he establishes in consequence, throwing doubt 
upon at least a part of the results of ClaparMe and Lachmann. 
Not being acquainted with the Tintinnus fluviatilis } I cannot 

? ass any judgment upon the accuracy of Stein’s description; 

must accept it such as it is; and then it is evident to me 
that the German author has seen an animal very different 
from that which serves as type for the family, an animal 
which has no interest for us here, since it lies outside the 
scope of the present memoir. The conclusions which Stein 
draws from it, as to the characters of the genus Tintinnus , lead 
to error. 

I specify still further. The authors who preceded Clapar&de 
and Lachmann made no observations upon the arrangement 
of the cilia surrounding the peristome. Claparbde ana Lach¬ 
mann recognize that Tintinnus inquilinu$ } the type of the 
genus, bears several rows of cilia around a hollow peristome; 
and they give this character not only to the genus Tintinnus } 
but also to the family Tintinnodea. Our genus is and must 
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remain so characterized; but we cannot place’in it, as Stein 
has tried to do, forms of which the peristome presents totally 
different characters. 

It is true that Stein observed a marine form which he refers 
to Tintinnus inquilinus y with the body destitute of small 
vibratilc cilia, and, further, nearly the same organization as 
his Tintinnus fluviatilis. As the peristome is not described 
in detail, and in the complete absence of figures of any kind, 
it is difficult to judge of the re*d position of this Tintinnus 
inqutlinus . Lastly, a third species, of which Stein proposes 
to form a genus Tintimwpsis ) was ciliated over the whole 
surface of the body, and presented at tho,peristomc two rows 
of vibratile cilia—an outer row composed of very long cilia, 
and an inner row of cilia one half shorter; the test was 
garnished with agglutinated grains. However, it is as well 
to note that Stein only observed individuals deprived of their 
tests ; he refers them, it is true, to some empty tests found in 
the produce of the same gathering; but the reader may enter¬ 
tain some doubt as to the correctness of this collocation. 

Lastly, Hackel (IX.) describes and figures various forms 
observed at Lanzarote and Messina. The author declares 
that the vivacity of these animals prevented his ascertaining 
all the features of their organization. Nevertheless he makes 
known a series of very curious and interesting facts. All the 
forms observed by our author are referred to two genera, 
namely the genus Dictyocysta of Ehrenberg, with a perforated 
test, and a new 1 genus, Codonella . 

The Dictyocysta* are represented as having a conical body, 
contracting regularly to the point of attachment, which is at 
the apex of the test, and with two rows of cilia on the peri¬ 
stome—an outer row of stout and long cilia, and an inner row 
of stout short cilia. Fortunately the description and the 
figure precisely belong to one of the species ( Dictyocysta 
cassis) that I "have had the opportunity of observing; the 
errors and deficiencies of Ilackci’s description cannot there¬ 
fore serve to form a fictitious type, as so often happens. Dio - 
tyocysta cassis is not gradually attenuated towards its point of 
attachment, but presents a peduncle quite distinct from the 
body. The cilia of the peristome are not in two rows, but 
form a series of parallel spiroid lines, as I have described 
above. The large cilia of the margin of the peristome are 
much more numerous and shorter than 11 iickel figures them; 
and, finally, the test is not perforated , but only hollowed out 
in pits on its outer surface. It is true that these pits are so 
strongly marked and so deep that it seems at first sight like 
an open trellis, and very particular attention is necessary to 
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recognize the cbntinuous inner lamina which closes the aper¬ 
tures of the trellis. 

The three other specie? of Dictyocysta described by H&ckel 
have the test pierced with much larger apertures; and it 
seems to me difficult to believe that a continuous wall could 
have escaped observation had it existed. Provisionally there¬ 
fore we shall consider these species as answering to the 
character given by Ehrenberg for the whole genus, whilst 
Dicty ocysta cassis must be placed elsewhere. On comparing 
the figure of Dicty ocysta rnitra , Hacked, with the drawing 

f iven by J. M filler of the species named A clay an s by 
Ihrcnberg, it seems to me that these two tests are identical; 
D. rnitra , Hiickel, will therefore he only a synonym. 

The other forms observed by Haekel arc referred to a new 
genus ( Codonella ), characterized by the presence on* the 
peristome of a membrane in the form of a dentate collar, 
bearing about twenty appendages like little shreds, each of 
which is united to one of the teeth of the collar by a filiform 
part. Beyond this membrane there is a circular row of long 
motor cilia, twenty in number. Three species were observed, 
one of which had the body covered with little cilia, while the 
other two species have the body smooth. The test presents 
protuberances and regular striae, and is covered in part with 
agglutinated siliceous particles. Haekel supposes that the 
forms described by Claparbde and Lachmann, of which the 
tests resemble those of Ins ( Wtonella> } belong in reality to that 
genus. This appears to me very doubtful; for f have myself 
observed a species of Tintinnodean (PI. XVII. fig. 5) of which 
the test much resembles that of Codonella eampanella , Hack., 
and which, by the arrangement of the cilia of the peristome, 
proves to be a true Tintinnodean, and not a Codonella . 

Ilackel at once raises the two genera Dictyocysta and Godo- 
nella into two families distinct from the Tintinnodea : this is 
a rapid mode of doing business ; and I believe that his family 
Dictyocystida in particular has no right to exist. As to that 
of the Codonellida, it may subsist, at any rate until the struc¬ 
ture of the Codonellw is better known. 

I propose the following classification, which has no preten¬ 
tion to be any thing more than a provisional arrangement. 

Family Tintinnodea, Clap. & Laclim. 

Test in the form of a little bell, free. Animal conical, 
retractile, attached to the test by a retractile peduncle without 
stria?, or distinct layers. Periphery of the body garnished 
with very fine vibratile cilia, or completely smooth. Supe- 
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nor extremity truncate, constituting a discoidal peristome, 
hollowed out like a saucer, garnishea with motor cilia at the 
margin, and with short cilia towards the interior. Cilia of 
the peristome all arranged in accordance with about twenty 
curved lines, starting from the interior of the disk to become 
tangents to the margin of the peristome. Mouth large, 
excentrical; pharynx furnished with cilia b) the prolongation 
of some of the rows of cilia of the disk. Nucleus situated in 
the anterior part of the body ; contractile vesicle towards the 
middle of the body; anus near the point of insertion of the 
peduncle. Conjugation and internal formation of embryos 
observed in various species. 

Genus 1. TiNTINNUH, Schrank. 

Test smooth, firm, chitinous, transparent, free from foreign 
bodies. 

Tintinnus ampulla } sp. n. 

(PI. XVII. tigs. 1-3.) 

Test ovoid, terminated posteriorly by a slight projection in 
the form of a point, widely open above, where a widened, 
funnel-like portion is superposed upon the ovoid part. The 
widened portion composed of two zones, of which the superior 
is more turned out than the inferior one. At the boundary 
between the two zones, on the inner surface, there is a slight 
circular projection notched into the likeness of an arcade. 
Lines of cilia on the peristome to the number of twenty-four. 
Body smooth. Length of the test 0*087 millim.; diameter at 
the entrance 0*081 millim. 

This species is the commonest of those that I have met with 
at Viilefranche-sur-Mer. I have seen hundreds of it in the 
produce of my fishings. 

Tintinnus spiralis , n. sp. 

(Pi. xvir. fig. 4.) 

Test greatly elongated, pointed, drawn out; the posterior 
third nearly cylindrical over a certain extent, very narrow, 
terminated by an acute point; the anterior two thirds in the 
form of an elongated cone, slightly inflated j near the orifice a 
thickening in die form of a cushion projecting outwardly. 
Test composed of two very distinct layers, presenting at the 
surface some faintly-marked and somewhat irregular strim, 
generally parallel, oblique to the axis of the test, and describing 
very elongated dextrogyrous spirals; small points arranged 
in spiral lines parallel to the strne, and alternating with them. 
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The cushion that surrounds the orifice is formed solely by the 
outer layer. 

Animal short; peduncle much elongated, attached at a 
considerable distance from the apex of the test, or even pre¬ 
senting two pointH of attachment. Lines of cilia on the peri¬ 
stome to the number of about twenty ; body smooth. 

Length of the test 0*4 millim.; diameter of the orifice 
0*09 millim. 

I have met with only a small number of specimens of this 
delicate species at Yillefranche. 

Our genus, characterized as above, will in all probability 
include:— Tintinnus inquilinm , Schrank; T.obliqum , Clap. & 
Lachin.; T. amphora , 0. & L.; T. acuminatus , C. & L.; T. 
Steensirupii } C, & L.; T. quadrilineatus , C. &L.; T.subulatus , 
Elir.; T. cinctus , C. & L.; and T. urnula. C. & L. 

Perhaps it will be necessary to establish a special generic 
division for the specks with a gelatinous sheath, such as 
Tintinnu8 mucicola , &c. 

Genus 2. Coniocylis, g. n. 

Test with more or less marked transverse striae, impreg¬ 
nated, especially in parts, with foreign mineral particles 
agglutinated and stuck upon its outer surface; posterior 
extremity generally drawn out. 

Coniocylis campanula. 

Tintinnus campanula (Ehr.), Clap. & Lachm. 

• (PI. XVII. fig. 5.) 

This species occurred repeatedly at Villefranche, but always 
only a very few specimens. The cilia of the peristome 
appeared to me to be arranged as in the other Tintinnodea. 

Length of the test 0*14 millim.; width at the entrance 
0*218 millim.* 

It is in this genus that we must place Tintinnus helix. 
Clap. & Lachm., T. annnlafus , C. & L., T. ventricosus , C. & 
L., and probably Stein’s Tintinnopsis. 

Genus 3. C yttaroc ylis, g. n. 

Test continuous, but excavated at its outer surface by a 
quantity of deeper or shallower pits, often pretty regular and 
capable of giving the test the aspect of a trellis j posterior 
extremity generally pointed, frequently more or less turned to 
one side. 

* [From the figure these measurements appear to have been reversed,— 
Eds.] 
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Cyttarocylis cassis. 

Dictyocysta cassis , Ilackel. 

(PL XVII. fig. 6.) 

Test excavated at the surface with deep pits formed only 
by a delicate membrane, irregular, at least twice as large in 
the neighbourhood of the orifice,as in the region of the apex ; 
conical, suddenly widened out near the aperture. 

Animal conical, attached by a peduncle to the apex of the 
test ; peristome bearing twenty rows of cilia. Surface of the 
body smooth. 

IiCngth of the test 0T17 millim.; width at the orifice 
0078 rnillitn. 

It is in this genus, no doubt, that Tintinnus denticulatus 
and T\ Ehrenbergii , C. & L., will have to be placed. 

We reserve the name of Dictyocysta for the species in which 
the test is really perforated and reduced to a sort of open cage, 
such as Dictyocysta eleyans , Ehr., D. mitra , Hack., D. lepida , 
Ehr., D . acuminata ) Ehr., /). templum , H&ck., and D. tiara 9 
Hack. 

As to Tintinnus Jluviatilis , Stein, I kpve already expressed 
the opinion that it is not a Tintinnodean at all. The family 
Codonellid© is differentiated by the small shreds of the margin 
of the peristome, although the tests very closely resemble those 
of the genus Coniocyiis. 

The relationship of our family is sufficiently indicated by 
the peculiar structure that I have described. It is clear that 
their relationship to the Vorticellina of which Stein speaks 
has no existence, and that our Infusoria differ still more from 
the Vorticcllm and S ten tors than these do from each other. 1 
shall not discuss the question whether the Tintinnodea should 
enter into the order Peritricha; for that order seems so little 
in accordance with nature that it can hardly be maintained. 
Stein himself seeks in vain to find a character common to all the 
families of which he composes this heterogeneous order. The 
definition that he endeavours to give of it degenerates into a 
casuistical statement in which the characters of all the families 
are enumerated, making the profound differences which separate 
them still more striking. # If, notwithstanding, our author 
finds “an incontestable air of relationship” in all these 
creatures, this is an affair of sentiment; and this sentiment we 
are perfectly free not to share in. 
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XXII.— On Viquesnclift atlantica, Morclet di Drouet. 

By Francisco d’Akruda Furtado*. 

[Plate XIII.] 

The bistory of the genus Viquesnelia is sufficiently well known, 
but may usefully be repeated here. It was founded by 
Deshayes, upon some fragmentary Jtoumelian fossils’)*. D’Ar- 
cbiac discovered another fossil representative of the genus in 
the Pyrenees^. The only surviving species known are one 
native t6 India ( V. Dusmmicri , Fischer §) and a second found 
in the Azores; the latter is the subject of the present paper. 

I have not been able to obtain Fischer’s memoir on the 
Indian species; but the absence of any description of the 
animal in various conchological manuals, which at the same 
time make mention of the species, leads me to suppose that 
the detailed structure of Viquesnelia has not hitherto been 


* Translated, with notes, by Prof. E. C. Miall 

t [“Note sur un nouveau genre do Liroacien foaeile,” par M. Beakayes, 
Journal de Conchyliologio, 2” w5r. tom. i. p. 288. pi. vii. %S. 14-17 
(1886). The fossils in question ( V. lenticularta , Dean.) were obtained by 
M. Viquesnel from rocks believed to be of the age of the Nummulitic 
Limestone, at Balouk-Keni, near Feredjik, Itoumefia.—M.] 

t [In a footnote to the paper cited above, Deshayes remarks that 
D’Archiac had found a Viguemetin-ntmtum in the lower part of the 
Nummulitic deposit of the Pyrenees. This is apparently the authority 
for the statement in the text.—M.l 

5 [|‘ Addition a la Note sur le Genre Fiquemelutf Journ. de Conchy- 
liologie, 2* sdr. tom. i. p. 290. In this short memorandum Fischer ex* 
plains that some shells of Limacidco obtained at Mah6 by Dussumier are 
preserved in the Museum at Paris, and that Valenciennes had attached 
to them a label bearing the name Clypeictlla Dmnmieri, The species is 
now included in Viquemelia, —M.] * 
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made known*. The satisfaction with which I announce new 
results is Qualified by the unpleasant necessity of criticising 
somewhat harshly the previous researches of Morelet and 
Drouet on the same subject. It is much to be regretted that 
these two naturalists, skilled observers and careful writers on 
other subjects, should have passed by the internal structure of 
an animal which is, to use tneir own language, “ sans contre- 
dit lc plus curieux de tous les mollusques A^or£ens”t. 

MM. Morelet and Drouet examined the animal of V. atlan- 
tica without dissection. M. Morelet says :—“ Malheureuse- 
ment, dans le cours du voyage, le petit nombre de specimens 
que nous avions rccucillis s’est egatf, en sorte que je ne puis 
nen ajouter & la description des formes ext^rieures que j’ai 
donn^e plus haut.” Only the shell M. Morelet, like a true 
conehologist, took care not to lose; and this he describes 
minutely; the animal itself, though we are told that the speci¬ 
mens were lost on the voyage, is drawn by Lackerbauer as 
if from nature ( a ad nat”)l 

The descriptions of MM. Morelet f and Drouet $ differ nota¬ 
bly, which is the more to be wondered at, as these authors 
conjointly founded the species, and as the memoir of M. 
Drouet, though later in the date of its publication, was based 
upon no additional materials: no second visit to the islands had 
been made; arid the specimens collected during the first visit 
had, as we are told, been lost. M. Drouet’s description comes 
nearest to nature; the figure is inaccurate and sketchy. 
Generic and specific descriptions based upon dissections are 
now offered to zoologists. 

Fam. Lim&cidae, Gray, 

Gen. Viquesnelia, Desh. 

Manth large, submedian. Tail much compressed. Respi¬ 
ratory orifice on the right side, towards the hinder end of the 
mantle. Caudal mucus-yland absent. Mandible without 
ridges or teeth, its free edge forming a reentrant right angle. 
Radula very complicated. Reproductive orifice below ana a 

* [Stabile (Moll terr. du Piemont, p. 121) has proposed to remove 
V. matUica to a new genus Pkttonin, and this without any knowledge of 
the anatomy of the animal.—M.] 

t l V . atlantica is noticed as the most remarkable G eater op od of the 
Azores in Dr. II. B. Tristram’s observations on the Terrestrial Mollusks 
of the Azores, contributed to F. D. C. Qodman’s * Natural History of the 
Asore#,*jp. 107, London. 1870.—M.] 

t [L’Histoire naturclle des Azores, suivie d’une description des Mol- 
lusques terrestm de cet Archipel: Paris, I860.—M.] 
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little behind the right upper tentacle. Capreolus ? Flagel¬ 
lum absent. Dart-sac absent. Accessory glands represented 
by a glandular layer surrounding the vagina. Spermatheca 
present. Shell rudimentary, concealed within tne mantle! 
oval, depressed, with a rudimentary spire. 

Viquesnelia atlantica , Mor. & Dr. 

Viquemdia atlantica , Mor. 8c Dr., Hist. Nat. des Azores, 1800, p. 139, 
pi. i. %. 1. 

Animal 25 millims. (1 inch) long, 3 millims. (£ inch) 
wide, elongate, compressed behind, narrowed towards the 
middle beliina the mantle, tuberculo-rugose, chocolate- 
coloured to a greater or less degree in different individuals. 
Mantle entire, defining by its posterior border the posterior 
two fifths of the body, and almost as long as the tail when 
the animal is fully extended, rounded in front, gibbous over 
the shell (the place of which is indicated by a reddish patch), 
finely shagreened, in some individuals with large blotches of 
bluish colour. Neck about one fifth of the total length, thick, 
rounded, slightly curved longitudinally, narrowed in front, 
not exceeded by the foot, with large tubercles and two longi¬ 
tudinal furrows which extend to the bases of the tentacles; 
external to these grooves are two rows of large quadrilateral 
oblong tubercles; colour dull reddish, deeper on the sides, where 
it agrees with the ground-colour of the animal, brighter and 
pinkish abovCj with large yellow blotches along the upper 
part of each side. Locomotor surface narrow, parallel-sided, 
with two grooves, of a general iistre or sepia-colour, with 
minute dark spots, glistening. Tail much compressed, tole¬ 
rably elevated, with oblique grooves intersecting so as to 
form polygonal lozenge-shaped or hexagonal areas which are 
raised and resemble plates ; each plate has very many black 
shining elevations, which, when examined by a powerful lens* 
are seen to be small hemispheres sharply defined ana 
resembling the eyes of a spider. At times the animal, when 
beginning to creep, raises the tail considerably in a peculiar 
way. Tentacles —the upper ones wide apart at the base, 
strongly divergent, two thirds the length of the neck, cylin¬ 
drical but insensibly tapering, with a shagreen-like surface, 
deeply coloured, nearly opaque; terminal tubercles incon¬ 
spicuous, obliquely truncate above; eyes very inconspicuous, 
black: the lower tentacles one quarter the length of the supe¬ 
rior, brighter-coloured, much less divergent. Head with 
anterior surface subvertical, rounded, furnished with large 
tubercles. * 
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Digestive System. — Buccal pouch very long (as long as 
the stomach), pyriform-elongate, muscular layer well defined. 
Mouth hardly conspicuous, resembling when closed the letter 
T rather than the letter Y» Mandible with a cutting-edge 
forming a (reentrant) right angle, the attached border uni¬ 
formly convex, translucent, yellowish, lateral tips sharp, with 
no ridges or teeth, but with visible lines of growth. Tongue 
strong, pointed, deeply concave, its sheath very prominent, 
straight, elub-like, inclined downwards. Radula of strong 
conical or slightly depressed teeth in fifty transverse rows, 
each with about thirty teeth, forming chevrons which point 
backwards. (Esophagus about one third of the length of 
the stomach, gradually increasing in diameter backwards. 
Stomach curved, fusiform, twice as wide as the oesophagus, 
yellow^ very pale in some individuals, with whitish longitu¬ 
dinal lines, which indicate internal rugosities. Intestine form¬ 
ing about half the length of the alimentary canal, equal in 
diameter to the oesophagus, whitish and partly transparent; 
its course simple, describing a letter N, nearly all of which 
lies in one transverse plane. Salivary glands largely deve¬ 
loped, lying upon the anterior fourth of the stomach, quite 
separate from each other, white, lobed. Liver very large, 
bilobed, the larger lobe to the left, the anterior end curved 
round the central part of the stomach, the posterior end curved 
round the hermaphrodite gland; the smaller lobe applied to 
the hinder part of the intestine ; sending a process into each 
bend, the posterior extremity lying along the rectum. The 
lobulation of the liver is conspicuous upon its lower surface ; 
the colour uniform, bright and essentially composed of 
yellow and pink. The liver adheres strongly to the base of 
the stomach, and to the first part of the intestine. 

Reproductive Syste m.—H ermaphrodite gland very large, 
pyriform, of from five to six lobes, each of which consists of 
from ten to fifteen lobules; colour milky. The gland lies in 
the concavity formed by the curved posterior extremity of the 
larger lobe of the liver, and is partly enclosed by the small lobe. 
It adheres slightly to the liver, but is entirely free in some 
individuals. Duct of hermaphrodite gland large, twice as long 
as the gland, more or less sinuous, of uniform diameter. 
Albuminiparous gland unequally bilobed, convex posteriorly, 
excavated in front and receiving the duct of the hermaphrodite 
gland, subdivided into irregular lobules, position transverse. 
Oviduct —prostatic portion wide, sinuous, white, translucent, 
the dilated part remote from the albuminiparous gland, origin 
from gland not terminal; infraprostatic portion much curved, 
constituting nearly half the oviduct. Spermatheca spherical, 
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attached to the anterior end of the uterus, its canal attached 
(externally) to the oviduct. Vestibule as long as the oviduct 
(neglecting the convolutions of the latter), variously curved 
or reduplicate. Penis short, depressed, situate in the middle 
of the vestibule, bifid, of a delicate yellow-pink colour; vas 
deferens entering the anterior lobe*. 

Shell. — I have nothing to add to M. Morelet’s description, 
which is as follows :— u T. aneyliformis, oblonga, planata, 
rugosiuscula, longitudinal!ter costulata, fulveseens; spira 
brevis, lateralis, postiea, apioe albido.” 

Note .—I have not found Viquesnelia atlantica in the 
gardens of Ponta Delgarda, where it was discovered by MM. 
Morelet and Drouct. The specimens upon which this memoir 
is founded were caught on Oct. *'U, 1880, on the mountains 
near 7 Cidades, near the aqueducts of Muro do Curvfio and 
Muro das 9 Janellas, on stones and overturned masses of 
Sphagnum. Specimens collected in the same neighbourhood 
in the month of May had the albununiparous gland so slightly 
developed that it was necessary, in order to complete the 
study of the reproductive organs, to wait for the breeding- 
season ; in May the sperraatheca was so small as to escape 
observation. 


EXPLANATION OF PLATE XIII. 

Viquesneha atlantica . 

Figs. 1, 2. Animal (nat. size). 

Ftp. 8. Occasional attitude when beginning to creep. 

Fig. 4. Tail-end (magnified). 4 

* [It will be seen from M. Furtado’s description that Viqussnelia is 
similar in anatomical structure to Ltmax and the allied genera. The 
mandible connects it with Vitrina, Hyahna , and Ltmax ; ana it would go 
with those genera into Morchs “ Oxygnatha ’ (“maxilla laws, acie 
simplici ”). It can hardly be doubted, however, that too much stress 
has been laid upon characters taken from the mandible. This is inci¬ 
dentally shown by M. Furtado in a paper entitled i( Indaga^des eobre 
a complicft^ao das Maxillae da alguns Helices naturalisadoa nos A^ires r ’ 
(Lisbon, 1880), in which he shows that in Azorean examples of Helix 
>pi*ana y lactea } and aspersa the mandible is singularly variable and often 
differs conspicuously from Moquin-Tandon’s description of the same organ 
in European specimens of what art) believed to be the same species. The 
lingual ribbon seems to connect Viquesnelia with Testacella, to which it is 
otherwise only remotely allied. It is hardly possible at present to discuss 
the exact place of Vitnna and Viquesnelia in the long chain of genera and 
subgenera which intervenes between Ltmax and Hsfa r, though they seam 
to approach the first genus rather than the second. Much anatomical 
research is required to define these forms and discover their mutual rela¬ 
tions ; and M. Furtado’s paper is a welcome addition to the materials 
already collected.—M.] 
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Fig. 6 . Median part of radula (magnified). 

Ftp. 6 . Lateral part of radula. 

Fig. 7. Marginal part of radula. 

Fig. 8 . Mandible (magniliod). 

Fig, 9. Reproductive organs. hg f hermaphrodite ^land; e } its efferent 
duct; alt), albuniiniforous gland; orf, oviduct (pmstatic por¬ 
tion); od\ oviduct (infraprostatie portion); «/>, spermatheca; 
vd } vaa deferens; pe, penis; v, vestibule. 

Figs, 10, 11. Shell (magnified). 


XXIII.— Relation of Devonian Insects to Later and Existing 
Types. By Samuel H. Scudder 41 . 

It only remains to sum up the results of this reexamination 
of the Devonian insects, and especially to discuss their rela¬ 
tion to later or now existing types. This may best be done 
by a separate consideration of the following points:— 

1. There is nothing in the structure of these earliest-known 
insects to interfere with a former conclusion f that the general 
type of winy-strueture has retnained unaltered from the earliest 
times. Three of these six insects ( Genphemera, Homothetus y 
and Xenoneura) have been shovvn to possess a very peculiar 
neuration. dissimilar to both Carboniferous and modern 
types. As will also be shown under the tenth head, the dis¬ 
similarity of structure of all the Devonian insects is much 
greater than would be anticipated; yet all the features of 
neuration can be brought into perfect harmony with the 
system laid down by lleer. 

2. These earliest insects were Hexapods , and, as far as the 
record goes, preceded in time both Arachnids and Myriopods. 
This is shown only by the wings, which in all known insects* 
belong only to Hexapods, and in the nature of things prove 
the earlier apparition of that group. This, however, is so 
improbable on any hypothesis, that we must conclude the 
record to be defective. 

3. They were all lower lleterometahola. As wings are the 
only parts preserved, we cannot tell from the remains them¬ 
selves whether they belong to sucking or to biting insects; 
for, as was shown in the essay already referred to, this point 
must be considered undetermined concerning many ox the 
older insects until more complete remains are discovered. 

* From the ‘ American Journal of Science,’ Feb, 1881. 

This summary of results is the conclusion of a memoir by Mr. Scudr 
d<Sr *0o the Devonian Insects of New Brunswick,” published in the 
4 Anniversary Memoirs of the Boston Society of Natural History,* 1880. 

f u The Early Types of Insects,” Mem, Host. Sue. Nat. Hist. in. p. 21. 
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They are all allied or belong to the Neuroptera, using the 
word in its widest sense. At least two of the genera (Plate- 
phemera and Gerephemera) must be considered as having a 
closer relationship to Pseudoneuroptera than to Neuroptera 
proper, and as having indeed no special affinity to the true 
Neuroptera other than is found in Pateodictyoptera. Two 
others (Lithentomum and Xenoneura ), on the contrary, are 

f lainly more nearly related to the true Neuroptera than to the 
'seucfoneuroptera, and also show no special affinity to true 
Neuroptera other than is found in Pala*odictyoptera. A fifth 
(Homothetm ), which has comparatively little in common with 
the Palaeodictyoptera, is perhaps more nearly related to the 
true Neuroptera than to the Pseudoneuroptera, although its 
pseudoncuropterous characters are of a striking nature. Of 
the sixth (Dyscritus) the remains are far too imperfect to judge 
clearly; but the choice lies rather with the Pseudoneuroptera 
or ith Homothetus . The Devonian insects are then aboutf 
equally divided in structural features between Neuroptera 
proper and Pseudoneuroptera; and none exhibit any special 
orthopterous, hemipterous, or coleopterous characteristics. 

4. Nearly all are synthetic types of a comparatively narrow 
range . This has been stated in substance in the preceding 
paragraph, but may receive additional illustration here. Thus 
Platephemera may be looked upon as an Epheinerid with an 
odonate reticulation ; Homothetus might be designated as a 
Sialid with an odonate structure of the main branch of the 


scapular vein; and under each of the species will be found 
detailed accounts of any combination of the characters which 
it possesses. 

5. Nearly all hear marks of affinity to the Carboniferous 
, PalcBodictyoptera , either in the reticulated surface of the wing, 

its longitudinal neuration, or both. But besides this there are 
some, such as Gerephemera and Xenoneura } in which the 
resemblance is marked. Most of the species, however, even 
including the two mentioned, show paleeodictyopterous charac¬ 
ters only on what might be called the neuropterous side; and 
their divergence from the Carboniferous Palaeodictyoptera is 
so great that they can scarcely be placed directly with the mass 
of Palaeozoic insects, where we nnd a very common type of 
wing-structure, into which the neuration of Devonian insects 
only partially fits. For 

6. On the other hand\ they are often of more and not less 
complicated structure than most Palmdictyoptera . This is 
true of the three genera mentioned above with peculiar neu¬ 
ration, but not necessarily of the others; and it is especially 
true when they are compared with the genus Dictyoneura and 
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its immediate allies. There are other Palmodictyoptera in the 
Carboniferous period with more complicated ncuration than 
Dictyoneura ; but these three Devonian insects apparently 
surpass them, as well as very nearly all other Carboniferous 
insects. Furthermore, 

7. With the exception of the general statement under the 
fifth head, they bear little special relation to Carboniferous 
forms , having a distinct facies of their own. This is very 
striking; it would certainly not be possible to collect six wings 
in one locality in the Carboniferous rocks which would not 
prove, by their affinity with those already known, the Carbo¬ 
niferous age of the deposit. Yet we find in this Devonian 
locality not a single one of Palseoblattarice, or any thing 
resembling them; and more than half the known insects of 
the Carboniferous period belong to that type. The next most 
prevailing Carboniferous type is Dictyoneura and its near 
allies, with their reticulated wings. Oerephemera only of all 
the Devonian insects shows any real and close affinity with 
them; and even here the details of the wing-structure, as 
shown above, are very different. The apical half of the wing 
of Xenoneura (as I have supposed it to oe formed) also bears 
a striking resemblance to the Dictyoneuran wing; but the 
base (which is preserved, and where the more important 
features lie) is totally different. The only other wing which 
shows particular resemblance to any Carboniferous form (we 
must omit Dyscritus from this consideration, as being too im¬ 
perfect to be of any value) is Platephcmera , where we find a 
certain general resemblance to Ephemerites Iiiickerti f Gein., 
and Acridites priscus 9 Andr.; but this is simply in the form of 
the wing and the general course of the nervulea; when we 
examine the detail of the neuration more closely, we find it 
altogether different, and the reticulation of the wing polygo¬ 
nal, and not quadrate as in the Carboniferous types *. In 
this respect, indeed, Platephemera differs not only from all 
modem Ephemeridm, but also from those of other geological 
periods Another prevailing Carboniferous type, the Ter- 
mitina, is altogether absent from the Devonian. Half a dozen 
wings, therefore, from rocks known to be either Devonian or 
Carboniferous would probably establish their age. 

# Dr. H. B. Geinitz has kindly reexamined Bphemerite* Riickerti at 
my request, and states that the reticulation is in general tetragonal, but 
that at the extreme outer margin the cells appear in a few places to be 
elliptical five- or six-sided. 

f The Dictyoneura and their allies, as may be inferred, are considered 
as belonging to the Palmodictyoptera, although their ephemeridan affini¬ 
ties are not r 
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8. The Devonian insects were of great size, had membranous 
wings, and were probably aquatic in early life . The last state¬ 
ment is simply inferred from the fact that all the modern types 
most nearly allied to them are now aquatic. As to the first, 
some statements have already been made; their expanse of 
wing probably varied from 40 to 175 millims., and averaged 
107 millims. Xlenonepra was much smaller than any of the 
others, its expanse not exceeding 4 centims., while the pro¬ 
bable expanse of all the rest was generally more than a deci¬ 
metre, only Jlomothetus falling below this figure. Indeed, if 
Xenoneura be omitted, the average expanse of wing was 
121 millims., an expanse which might well bo compared to 
that of the ACschmdoe, the largest, as a group, of living 
Odonata. There is no trace of coriaceous structure in any of 
the wings; nor in any are there thickened and approximate 
nervulcs—one stage of the approach to a coriaceous texture. 

9. Some of the Devonian insects are plainly precursors of 
existing forms, while others seem to have left no trace . The 
best examples of the former are Platephemera , an aberrant 
form of an existing family, and llomothetus, which, while 
totally different in the combination of its characters from any 
thing known among living or fossil insects, is the only Palaeo¬ 
zoic insect possessing that peculiar arrangement of veins found 
at the base of the wings of the Odonata, typifiod by the arcu- 
lus, a structure previously known only as early as the Jurassic. 
Examples of the latter are Gerephemera , which has a multi¬ 
plicity of simple parallel veins next the costal margin of the 
wing, such as no other insect, ancient or modern, is known to 
possess, and Xenoneura, where the relationship of theintemo- 
median branches to each other and to the rest of the wing is 
altogether abnormal. If, too, the concentric ridges, formerly 
inteipreted by me as possibly representing a stridulating organ, 
should eventually be proved an actual part of the wing, we 
should have here a structure which has never since been 
repeated even in any modified form. 

10. They show a remarkable variety of structure^ indicating 
an abundance of insect life at that epoch . This is the more 
noticeable from their belonging to a single type of forms, as 
stated under the seventh head, where weliave seen that their 
neuration does not accord with the commoner type of wing- 
structure found in Palaeozoic insects*. These six wings 
exhibit a diversity of neuration quite as great as is found 
among the hundred or more species of the Carboniferous 
epoch: in some, such as Platephemera, the structure is vejy 
simple; in others, like llomothetus and Xenoneura, it is some* 

* Mem. Bost. Soc. Nat. Hist. Hi. 19, note 1. 
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what complicated: some of the wings, as Platephemera and 
Gerephemera , are reticulated; the others possess only trans¬ 
verse cross veins, more or less distinct ana direct. No two 
wings can be referred to the same family, unless Dyscritus 
belongs with Homothetus —a point which cannot be determined, 
from the great imperfection of the former. This compels us 
to admit the strong probability of an abundant insect-fauna 
at that epoch. Although many Palaeozoic localities can boast 
a greater diversity of insect types if we look upon their general 
structure as developed in after ages, not one in the world has 
produced wings exhibiting in themselves a wider diversity of 
neuration; for the neuration of the Palaiodictyoptera is not 
more essentially distinct from that of the PaleBoblattarias or of 
the ancient Termitina than that of Platephemera or Gerephe - 
mera on the one hand is from that of Homothetus or Xenoneura 
on the other. Unconsciously, perhaps, we allow our knowledge 
of existing types and their past history to modify our appre¬ 
ciation of distinctions between ancient forms, i or while we 
can plainly sec in the Pal asoblat tame the progenitors of living 
insects of one order, and in other ancient types the ancestors 
of living representatives of another order, were we unfamiliar 
with the divergence of these orders in modem times, we 
should not think of separating ordinarily their ancestors of 
the Carboniferous epoch. It may easily be seen, then, how 
it is possible to find in these Devonian insects (all Neuroptera 
or neuroptcrous Palesodictyoptera) a diversity of wing-struc¬ 
ture greater than is found in the Carboniferous representatives 
of the modern Neuroptera, Orthoptera. and Ilonnptera. 

II. The Devonian insects also diner remarkably from all 
other known types , ancient or modern ; and some of them 
appear to be even more complicated than their nearest living 
mikes. With the exception of Platephemera^ not one of them 
can be referred to any family of insects previously known, 
living or fossil \ and even Platephemera , as shown above, 
differs strikingly from all other members of the family in 
which it is placed, both in general neuration and in reticula¬ 
tion, to a greater degree even than the most aberrant genera 
of that family do from the normal type. This same gonus is 
also more complicated in wing-structure than its modem 
allies; the reticulation of the wing in certain structurally- 
defined areas is polygonal and tolerably regular, instead of 
being simply quadrate, while the intercalated veins are all 
i connected at their base, instead of being tree. Xenoneura 
also, as compared with modem Sialina, shows what should 
perhaps be deemed a higher (or at least a later) type of struc¬ 
ture, in the amalgamation of the extemo*median and scapular 
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veins for a long distance from the base, and in the peculiar 
structure Imd lateral attachments of the interno-median veins; 
in the minuter and feebler cross venation, however, it has an 
opposite character. 

12* We appear , therefore, to he no nearer the beginning of 
things in the Devonian epoch than in the Carboniferous , so far 
as either greater unity or simplicity of structure is concerned ; 
and these earlier forms cannot be used to any better advan¬ 
tage than the Carboniferous types in support of any special 
theory of the origin of insects. All such theories have re¬ 
quired Borne Zoea, Leptus , Campodca , or other simple wing¬ 
less form as the foundation-point; and this ancestral form, 
according to H lick el at least, must be looked for above the 
Silurian rocks. Yet we have in the Devonian no traces 
whatever of such forms, but ; on the contrary, as far down as 
the middle of this period, wmged insects with rather highly 
differentiated structure, which, taken together, can be consi¬ 
dered lower than the mass of the Upper Carboniferous insects 
only by the absence of the very few Hemiptera and Coleo- 
ptera which the latter can boast. Remove those few insects 
from consideration (or simply leave out of mind their future 
development to very distinct types), and the Middle Devonian 
insects would not suffer in the comparison with those of the 
Upper Carboniferous, either in complication or in diversity of 
structure. Furthermore, they show no sort of approach 
toward either of the lower wingless forms hypothetically 
looked upon as the ancestors of trackeate Articnlata. 

13. Finally , while there are some forms which to some degree 
bear out expectations based on the general derivative hypothesis 
of structural development , there are quite as many which are 
altogether unexpected, ana cannot be explained by that theory 
without involving suppositions for which no facts can at present 
be adduced . Palephemera and Gerephemera are unquestionably 
insects of a very low organization related to the existing may¬ 
flies, which are well known to be of inferior structure as com¬ 
pared with other living insects; these may-flies are indeed 
among the most degraded of the suborder to which they 
belong, itself one of the veiy lowest suborders. Dyscritm too 
may be of similar degradation, although its resemblance to 
llomothetus leaves it altogether uncertain. But no one of 
these exhibits any inferiority of structure when compared 
with its nearest allies in the later Carboniferous rocks; and 
they are all higher than some which might be named; while 
of the remaining species it can be confidently asserted that 
they are higher in structure than most of the Carboniferous 
types, and exhibit syntheses of character differing ftoro theirs. 
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It is quite as if we were on two distinct lines of descent when 
we study the Devonian and the Carboniferous insects: they 
have little in common; and each its peculiar comprehensive 
types. Judging from this point of view, it would be impos¬ 
sible to say that the Devonian insects showed either a broader 
synthesis or a ruder type than the Carboniferous. This, of 
course, may be, and in all probability is, because our know- 
, ledge of the Carboniferous insects is in comparison so much 
more extensive; but, judging simply by the facts at hand, 
it appears that the Carboniferous insects carry us back both 
to the more simple and to the more generalized forms. We 
have nothing in the Devonian so simple as Euephemerites } 
nothing so comprehensive as Eugcreon } nothing at once so 
simple and comprehensive as Dictyoneura. On the derivative 
hypothesis we must, presume, from our present knowledge of 
Devonian insects :—that the Pabeodictyoptera of the Carboni¬ 
ferous are already, in that epoch, an old and persistent em¬ 
bryonic type (as the living Kpheuieiidm may be considered 
today, on a narrower but more lengthened scale); that some 
other insects* nf Carboniferous times, together with most of 
those of the Devonian, descended from a common stock in the 
Lower Devonian or Silurian period ; and that the union of 
these with the Palceodictyoptera was even further removed 
from us in time, carrying back the origin of winged insects 
to a far remoter antiquity than has ever been ascribed to them, 
and necessitating a faitu in the derivative hypothesis which 
a study of the records preserved in the rocks could never alone 
afford; for no evidence can be adduced in its favour based 
only on such investigations. The profound voids in our 
knowledge of the earliest history of insects, to which allusion 
was made at the close of my paper u On the Early Types of 
Insects,” are thus shown to be even greater and more obscure 
than had been presumed. But I should hesitate to close this 
summary without expressing the conviction that some such 
earlier unknown comprehensive types as are indicated above 
did exist and should be sought. 


XXIV.~On Siliceous Sponge-growth in the Cretaceous Ocean . 
By Surgeon-lmyor Wallich, M.D. 

"A few days after the publication of the 1 Annals* for 
February, I obtained a sight of Mr. G. J. Hinde’s vety in¬ 
teresting little work on Fossil Sponge-spicules found in the 
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Interior of a single Flintstone from Horstead in Norfolk, 
which had just previously been published at Munich. 

In his concluding remarks the author, while referring to 
my paper on the chalk flints (Quart. Joum. Gcol. Soc., Feb. 
1880), expresses the opinion that “the contents of the flint 
from Horstead, and of those from the North of Ireland, prove ” 
what 1 only “ assumed, namely that in its original condition 
the cretaceous ooze was, like that of the Atlantic deep-sea 
mud, filled witli the spicular skeletons of sponges .... the 
contents of both the Irish and Horstead flints showing that 
the sponge-spicules are as much intermingled with Foramini- 
fera and other calcareous organisms as in the Atlantic ooze, 
and that therefore both these animal types flourished con¬ 
temporaneously ” (op. cit. pp. 80, 81). 

Without in any wise detracting from the value of the con¬ 
current testimony thus furnished as to the great exuberance 
and variety of the sponge-life which existed at the bottom of 
the ancient cretaceous sea-bed, the Horstead nodule, per se , 
would increase rather than diminish the force of the objec¬ 
tions that have been raised by some writers to any analogy 
between the mineral composition of the ancient and the recent 
calcareous deposits. From a cursory remark made at the 
close of Mr. Hinde’s observation, he appears ready to admit 
that the mass of the material in the flint-cavity under notice 
could not have presented its unconsolidated character had it, 
at the time of its inclusion, formed part of the deposit at any 
depth below the immediate surface-layer of the sea-bed. This 
is precisely what I have maintained and explained, in the 
only way it seems possible to explain it, by showing how the 
whole of the siliceous matter was continuously eliminated as 
the deposit was being formed, and was retained in a compa¬ 
ratively thin colloidal stratum that constituted, as it were, a 
floating layer overlying and resting upon large areas of the 
calcareous sea-bed. 

It is obvious, therefore, that without probing the deposits to 
a much greater depth below their surface than we are likely 
ever to succeed in doing, the analogy that exists between the 
constituents of the ancient and recent calcareous deposits must 
continue to be based on assumption. Mr. Hinders observa¬ 
tions tend only to enhance the necessity of this assumption. 
They do not in the least degree assist us in u proving,” as 
claimed, that “ in its original condition the cretaceous ooze 
was, like that of the Atlantic deep-sea mud, filled with the 
spicular skeletons of sponges.” Indeed, it would be well to 
bear constantly in mind that, so far as all the evidence goes 
that has heretofore been obtained, there is no warrant for 
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Mr. Hinde’s conclusion that the Atlantic deep-sea mud is 
filled (as he seems to think) with these spicular skeletons 
except at its immediate surface. Hence the evidence furnished 
by the Horstcad flint proves rather that, were it not for the 
special agency of the colloidal protoplasm and the conditions I 
have elsewhere fully described, the Ilorstead Chalk , in common 
with the rest of the Upper Chalk strata, must still have re¬ 
tained within its substance the silica which, under the pre¬ 
vailing conditions, entered into the formation of the stratified 
flints. 

Mr. Ilinde seems to have imagined that I disputed the con¬ 
temporaneous existence of Sponges and Foraminifera. A 
reperusal of my first paper on the subject, and a glance at 
pp. 200-202 of my paper in the ‘Annals 7 for Feb. 1881, 
will, 1 think, satisfy him that, so far from this being the case, 
the contemporaneous development of both these animal types 
constitutes an essential clement in my hypothesis of the flint 
formation. 


XXV.— On Spongilla cinerea. 

By II. J. Carter, F.Ii.S. &c. 

HAVING omitted to insert a description of Spongilla cinerea in 
my compilation of the u History and Classification of the 
known Species of fyongilhi” in the last number of the 
1 Annals, 7 p. 88, after S. cerebellata } Bk., it is herewith 
supplied. 

Spongilla cinerea , Carter. 

Spongilla cinerea^ Carter, No. 12, p. 82, pL iii. fig. 5; No, 20, p. 50, 
pi. xxrviii. tig. 19. 

Flat, spreading; surface slightly convex, presenting gentle 
eminences and depressions. Colour cinereous; texture com¬ 
pact, fine, friable. Skeleton-spiculc curved, fusiform, gra¬ 
dually sharp-pointed, minutely spinecl. Statoblast globular; 
aperture infundibular; crust thick, white, composed of micro- 
cell substance charged with minute acerate spicules, which 
are curved, cylindrical, abruptly sharp-pointed, and coarsely 
apined throughout, arranged more or less tangentially, inter¬ 
crossing. 

hoc. Bombay. 

0&*.,The chief characters of this species are its cinereous 
colour and fine texture; its elementary parts are the 
smallest of any species that I have yet examined. 
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XXVT.— Further Note on Anomorhynchus (or Coloasendeis) 
Smithii. By Edward J. Miers, F.L.S., F.Z.S. 

I AM indebted to the Rev. A. M. Norman for reference to a 
Pycnogonid described by Prof. G. O. Sars under the name of 
Cobssendeis augustn in 1 Archiv f. Mathematik og Natur- 
videnskab/ an jet Bd., tredie Hefte p. 368 (1877), which I 
unfortunately overlooked, as no reference is made to the species, 
either in the 1 Zoological Record * or the German u Bericht ” 
in the 1 Archiv f. Naturgeschichte * for 1877-78, but whose 
close affinity to Anomorhynchus Smithii was evident on a 
comparison of Prof. Sara’s description with the types of the 
species from Franz-Josef Land. A second species, (Jobssen - 
aeis proboscidea (Sabine) = Coloasendeis borealis , Jarzynsky, 
is referred to; but neither the page of Jarzynsky's descrip¬ 
tions nor any diagnosis of the genus is added. 

In reply to an inquiry addressed to Prof. Bars on this sub¬ 
ject, I learn that the genus Coloasendeis was described by 
Jarzynsky in a memoir entitled “ Prsemissus catalogus Pyc- 
nogonidarum inventarum in mari gladali ad oras Lapponiee 
rossicse et in Mari Albo anno 1869 et 1870. ,, This memoir 
forms part of a preliminary list of the Echinodermata, De- 
capoda, Amphipoda, and Pycnogonida of the White Sea and 
Russian Lapland, of which a " separate copy” was commu¬ 
nicated to Prof. Sars by its author. It bears date 1870, but 
has never been mentioned by the English or German recorders 
of carcinological literature, although its existence is adverted 
to by Dr. Llitken in his record of the literature of Echino¬ 
dermata in 1872, by whom the title is not cited. No copy of 
it is in the British Museum ; nor is it to be found in the 
library of either the Royal, Linnean, or Zoological Society. 

Prof. Sars further informs me that his copy of this paper is 
without any indication of its place of publication. He Delieves 
this to have been in some one of the Russian periodicals; but I 
have been unable to find it in any to which I have access. He 
has, however, obligingly appended to his letter a copy of Jar- 
zynsky’s original descriptions, which leave no doubt that our 

S ecies is congeneric with the types of the Russian naturalist. 

, therefore, evidence be forthcoming of the regular publi¬ 
cation of the memoir of Jarzynsky, the name Anomorhynchus 
will yield, on account of its later publication, to Cobssendeis *. 

Prof. Sars, in his u Prodromus ” in the Norwegian perio¬ 
dical above referred to, regards Jarzynsky’s type ( Cobssendeis 
borealis) as identical with Phoxichuus proboscideus, a species 

* Prof. Sara believes that the gemw ColoMsndeis is itself identical with 
Jthopalurhynchus of Wood-Maaon—an opinion from which I must respect¬ 
fully differ, in view of the widely-separated habitats of the types and of 
the distinctions mentioned in my paper. 
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(or Colosaendeis) Smithii. 

long ago described by Sabine (Appendix Capt. Parry’s 
Voyage, p. cxxvi), ana Anomorhynchus Smitfrii (as I learn 
from ni« letter) as also referable to the same species. Sabine’s 
species was unfortunately never figured; but I may note that 
our specimens differ from his descriptions in being destitute 
of eyes and without any distinct transverse line on the first 
segment of the body, and from tliat of Jarzynsky in having 
the first pair of appendages 9- (not 10-) jointed ; nor do the 
words of the latter author—“ Pedes (tenues) tarso longissimo 
(manu inulto longiore); appendix caudata longissima cylin- 
drica, extrema parte incrassata ”—apply to our types. In other 
particulars his description is fairly applicable to A. Smithii . 

From Colosaendeis auyusta ) Sara, our species is apparently 
distinguished by the form of the rostrum, the relatively 
longer postabdomen, shorter conical oculigerous tubercle, and 
perfectly distinct claws of the accessory legs. 

Sabine’s original types of Phoxickilus proboscideus were 
found at ebb-tide on the shores of the North Georgian or Parry 
Islands, the type specimens of Colosaendeis borealis near the 
shores of Russian Lapland (“ ad oras* Lapponice rossicas ex- 
adverso insulis Gabriliensibus ad semi-tnsuhe piacatorias, 
maxima profunditate maris 120-250 org.”). A single speci¬ 
men is referred to by Prof. Sara as having been obtained in 
the cold area west of the Norwegian coast m lat. 62° 41'*5 N., 
long. 1° 48' E., at a depth of 412 fathoms, by the Norwegian 
expedition in 1876 (t. c. pp. 337-368). Colosaendeis auyuata 
was obtained by the same expedition in lat. 63° lO^i N., long. 
4° 5&-6 E., in 417 fathoms. 

The examination of a larger series of specimens is needed to 
show whether the species above mentioned are all of them dis¬ 
tinct; in the meantime, to avoid future confusion in the synony- 
ma, I have thought it desirable to call attention to the memoir 
of the Russian naturalist, which has (excusably) been over¬ 
looked by nearly all the recorders of zoological literature*. 

• Since this note has bee* in type, I have received from Dr. P. P. 0. 
Hoek a paper containing an account of the Pycnogonids dredged during 
the cruises of the * Willem Barents/ in the years 1878-79, reprinted from 
the 4 Niederl. Archiv f. ZooV Supplement!}. L (1881), In this paper a 
species is figured under the name of Colmetuleis proboscideus, Sabine, 
with which, notwithstanding some slight differences, I must regard Ano¬ 
morhynchus timithit as very probably identical. The genus Cofasmideti 
is not described by Dr. Hoek; but the memoir of Jarzynsky is cited as 
having been published in the 1 Annales de la Socitfttf des Naturalistes de 
St Peters bourg/1870, a publication 1 hare never seen. We are informed 
in Dr. Hook’s memoir that four female examples of <7. proboscides$ were 
recently collected by Mr. Murray of Edinburgh in lat. (HP 3' N., between 
the north of Scotland and the Faroes; also numerous forms of the same 
genus inhabit southern latitudes (as shown by the rich materials collected 
ly the 4 Challenger ’ expedition), from oil of which C, proboscides «is die- 
' 1 by its u highly concentrated ” body. 
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PROCEEDINGS OF LEARNED SOCIETIES. 

GEOLOGICAL SOCIETY. 

November 3, 1880.—Robert Etheridge, Esq., F.R.S., 
President, in the Chair. 

The following communications were read:— 

1. “Note on the Occurrence of Remains of Recent Plants in 
Brown Iron-ore.” By J. Arthur Phillips, Esq., F.G.8. 

The fossilizing ironstone described by the author occurs at Rio 
Tinto, in the province of Huelva, Bpain, in close proximity to the 
celebrated copper-mines of that name, whore it forms a thick hori¬ 
zontal capping of a hill known as the Mesa do los Pinos. In this 
iron-ore Mr. Carruthers has identified tho following vegetable 
remainsLeaves and acorns of Quereus ilex, Linn.; leaves and 
seed of a two-leaved species of Pinus , most probably Pi nut pinea , 
Linn.; the cone of Equuetum arvense , Linn.; and a small branch 
of a species of Erica. There is also a well-markod leaf of a Dico¬ 
tyledonous plant not yet identified. A great portion of many of 
the specimens consists of a thick growth of moss ; but it is impos¬ 
sible to say what the species are. The wholo is permeated with 
minute branching roots, showing that the vegetation was formed as 
a great mass, the oak- and pine-leaves having been probably carried 
or blown into it. The plants aro evidently all of the same species 
as are still found growing in Spain. 

The author attributes this deposit of ironstone to the decomposi¬ 
tion, purtly by organic agency, of ferruginous salts, derived from the 
oxidation of iron pyrites, which flowed into a marsh or shallow 
lagoon. Subsequently to this tho valleys of the Rio Agrio and 
Rio Tinto were eroded, leaving the MeW de los Pinos with its thick 
capping of iron-ore. 

The very recent character of this deposit is evident from the 
fossils it contains; hut the erosion of the valleys certainly took 
place before the Roman occupation of the district. This is satis¬ 
factorily shown not only by the position of various remains of that 
date, but also by the fact that the Roman grave-stones, which are 
still remaining in the locality, are made of this ironstone. 

* 

2. “ Notes on the Locality of some Fossils found in the Carboni¬ 
ferous Rocks at Tang Shan, situated, in a N.N.E. direction, about 
120 miles from Tientsin, in the province of Chih Li, China.” 
By James W. Carrall, Esq., F.G.S. With a Note by Wm. Carruthers, 
Esq., F.R.8., F.G.S. 

The author described the locality from which he obtained some 
plant-remains of apparently Carboniferous age, and stated that 
mining-operations had been carried on by a Chinese company in the 
district since the year 1878. Several seams of coal occur, varying 
in thickness from 11 inches to 6 feet. Mr. Carruthers stated in a 
note that the specimens submitted to him belong to a species of 
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Awnularvi, probably X longifolia , Brongn., abundant in the British 
Coal-measures, and found both on the Continent and in North 
Amerioa. 

December 1,1880.—Robert Etheridge, Esq., F.R.S., 
President, in the Chair. 

The following communication was read :— 

“ On Remains of a small Lizard from the Neocomian Rocks 
of Comtto, near Trieste, preserved in the Geological Museum of 
tho University of Vienna.” By Prof. H. G. Seeley, F.R.8., F.G.S. 

The author mentioned that Prof. Kornhuber had described, under 
the name of Jfgdrosaurus Imneneis, the remains of a Lizard from 
the Neocomian rocks of the island of Lesina, off the coast of Dal¬ 
matia, The University Mustuim at Vienna contains a slab from a 
neighbouring locality, showing the hinder part of tho skeleton of ano¬ 
ther Lizard, which had been lent to tho author for the purpose of 
description by Prof. Suss. Tho specimen includes twelvo dorsal and 
sixty-five caudal vertebrae ; but the tail is incomplete. The sacral 
vertebra) are concealed, and tho pelvis is imperfectly seen. Both 
hind limbs are fairly woll preserved. The author described tho 
distinctions which he considered to separate this animal from Kom- 
huber’s species, consisting chiefly in the form and proportion of the 
dorsal vertebrae, which, instead of having the neural spine high and 
square as in Ifydrowurus , have it depressed and produced both 
anteriorly and posteriorly—in the length and slenderness of the 
ilium ; in tho single-headed character of tho ribs—and in tho form 
£nd structure of the segments of tho limbs, which appear to possess 
four tarsal and three motatarsal bones and five digits. The author 
proposed to name this Lizard Adriosaurus Sue mi. 

December 15, 1880.—J. W. Hulke, Esq., F.R.8.,V.P.G.S., 
in tho Chair. 

The following communication was read :— 

“ On a new Species of Trigonia from the Purbeck Beds of the 
Vale of Wardour. By R. Etheridge, Esq., F.R.8., President. With 
a Note on the Stratigraphies! Position of the Fossil, by the Rev. W. 
R. Andrews. 

In this papor the author described a species of Trigonia discovered 
by the Rev. W. R. Andrews in the “ Cinder-bod ” of the Middle 
Purbeck series in the Vale of Wardour. The specimens were found 
in the railway-cutting one mile west of Dinton station. The shell 
was referred to d’Orbigny’s section “ Glabr© ” of the genus Trigonia, 
and named Trigonia den&inoda. In its ornamentation it closely 
resembles T, tenuitewta , Lyc., of the Portland Oolite, but is more 
depressed and lengthened posteriorly, and destitute of the ante* 
carinal space whioh occurs in all known Jurassic “Glahr®” The 
escutcheon is remarkably large, and possesses transverse rugae, 
as in the Neocomian “ Quadrat®.” The author regarded the species 
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as a transition form connecting the two groups of Trigonias above 
mentioned, The description of the new species was accompanied 
by a note on the Purbeck strata of the Vale of Wardour by the 
Rev. W. R. Andrews. 


BIBLIOGRAPHICAL NOTICES. 

Fossil Sponge-Spicules from the Upper Chalk, found in the Interior 
of a Single Flintstone from IlorsUad JS or folk. By Geohgk 

JittWJjsGs HrpfDE, F.G.8. With five Plates. 8vo. Munich, 1880. 

Under this title appears Mr. (now Dr.) Hinders “ Inaugural Dis¬ 
sertation ” for tho degree of “ Dr. of Philosophy ” in the University 
of Munich, published at Munich in tho month of November 1880. 
For this he very wisely took some fossil sponge-spicules obtainod from 
Horstead for comparison with those which Prof. Zittel has collected 
in the Palaeontological Museum of Munich, and thus mot with the dis¬ 
interested generosity of one whose love for his profession goes hand 
in hand with his great ability for practising it. 

With such aid it is no wonder that be should havo produced a 
u Dissertation ” alike honourable to himself' and to those by whom 
he has been assisted, viz. Prof. Zittel and Herr Conrad Schwager, 
respectively superintendent and assistant in the Pal®ontological 
Museum at Munich—the former having assisted by his extensive 
knowledge and liberality, and the hitter, among other things, by his 
aptitude in drawing with the camera lucida. 

The “ Dissertation 99 is illustrated by five plates, containing 105 
figures, which, “ as far as possible,” have been drawn to the scale 
of “ 20 diameters,” in order that “ their relative dimensions * 
might be appreciated ; while the measurements have been given in 
parts of a metro, that they may be most generally useful. 

Commencing with a description of the kind of Upper-Chalk Flint 
in whose interior the sponge-spicules were found, viz. M a potstone 
or paramoudra,” about a foot in diameter, with the mouth closed 
by extension of the flint,—tho contents generally are enume¬ 
rated; after which the structure and mineral composition of the 
fossil sponge-spicules are noticed in particular, ending with the 
following commendable enunciation, viz.:—“ In several instances 
the correspondence in form and size of the spicules is so dose to 
that of sponges already determined, that no doubt can arise of their 
belonging to the same species. Under these circumstances I have 
arranged these spioulos under the different genera with which they 
seemed to havo the closest relationship; and in only a few excep¬ 
tional cases, in which the peculiar form or dimensions of the spicule 
rendered it highly probable that it belonged to some hitherto un. 
recognized sponge, have I ventured to give & name to it, to facilitate 
reference in the future 99 (p. 18). 

Following the systematic arrangement which is given by Prof, 
Zitftel in his “ Beitrage zur Systematik der fosailen Hpongien 99 (see 
* Annals/ 1879, vol. iii, p. 304), Mr. Hinde begins bys descriptions 
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in detail with ZittePs “ Monactinellidco ”—that is, sponges which 
consist only of “ spicules which possoss a single unbranohed interior 
canal,” which, so long as the monactinollid has a peculiar feature, 
answers very well for identification ; but when the spicule is a 
simple acerato—that is, linear, more or less curved (for if looked 
at in a favourable direction it is seldom otherwise), fusiform,, gradu¬ 
ally sharp-pointed, and smooth, os in pi. i. figs. 1-3,—the power of 
the terra continues for the spicule, but ends for that of distinction 
of species; for this form is perhaps of all the most common, and 
extends to totally different families. Mr. Hindo has evidently ex¬ 
perienced this difficulty. 

Again, the “ Totractinellidne ” of Marshall, characterized by 
spicules with “ four arms or rays, one usually much longer than the 
others, radiating from a centre” (p. 24), might do for tho Pachy- 
tragida (Carter), but no other sponges. 8o the “ Siliceous Globules ” 
(p. 38) may belong to Placosponyia mdobesioides, Gray, whose 
skeleton-spicules are pin-liko, with tho points outwards, thus, 
with other concomitants, allying itself to tho Suberitida (Carter). 
The “ Quadrifid Spicules of Pachastrella ” arc less open to difficulty 
in this respect; while the fully formed spicules of ZittePs “ Mega- 
morina” and “ Tetraeladina” (Lithistina), and those of the order 
“ Hoxactinellidie (O. Schmidt),” aro self-evident, both recent and 
fossil, as well as the incomplete ones of tho former (pi. iv. figs. 24-34), 
which we now know to be only a transitionary state of tho disk to the 
ulterior development of tho Lithistid spicule. Here it is that Prof. 
Zittel, by his sagacity, success, and indefatigable labours both at 
homo and in the fiold, has so enrichod tho Palaeontological Museum 
-of Munich—which, together with his numerous discoveries, quite 
marks an epoch in the early history of the Spongida; while the 
exquisite beauty of tho fossil remains he has collected, onco seen 
and begun to be studied, is so fascinating as to recall to mind tho 
saying “ Vestigia nulla retrorsum.” 

Lastly, Mr. Hinde alludes to the destruction of the spicule, ob¬ 
serving that “ the peculiar form of tho perforations (in the fossil 
spicule) shows that they have been produced by the action of 
*#ome living organism,” but different from that of Duncan’s Fala- 
achlpa per for am. 

Having gone through all the sponge-spicules of the “ paramoudra ” 
both descriptively and comparatively, not only with reference to the 
recent but the fossil sponge-spicules also, that have been made known, 
Mr. Hinde adds a most interesting “ Summary ” of his results, 
which must be read in extenso to be properly appreciated; nor can 
we fail to notice in the “Postscript” that desire to which we 
alluded in the beginning, viz. not to create new genera or species 
before making himself' acquainted with what has already been pub* 
liahed on both fossil and recent sponges. 

Finally, we would observe that, with such principles and oppor¬ 
tunities, under the able and willing guidance of Prof. Zittel, it is 
hardly neoedsary to add that Mr. Hinde’s “ Inaugural Dissertation ” 
tells us most satisfactorily the state of sponge-development at the 
time tho Upper Chalk was deposited. 
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Fossil Foraminifera of the Carltoniferous Limestone. 

1. The Spirally-coiled Foraminifera of the Carboniferous Limestone 
of Russia. By Valerian von Muller, Professor at the Mining 
Institute. [Z)«V spirahjetvundtnen Foraminifren des russischen 
Kohlenkalks. J Mi moires de TAcad. Imprr. des Set. de St.-Peters - 
bourg , 7* serio, vol. xxv. no. 9, 1878. 4to. 148 pages, with 15 
lithographic plates and 6 woodcuts. 

2. 7'he Foraminifera of the Carboniferous Limestone of Russia. By 
Valerian \on Moller, Professor at the Mining Institute. [ Die 
Forami infer en des russischen Kohlenkalks.\ Me moires de VAcad. 
Imper. des Sci . de Sl.~ Pctersbourg , 7‘‘ sdr. vol. xxvii. no. 5, 1879. 
4to. 132 pages, with 7 lithographic plates and 30 woodcuts. 

The great Carboniferous Limestone has long been known to contain, 
and indeed in places to consist of, Foraminifera, often of relatively 
large size. Fischer de Waldheim indicated the Fusulina , which Car¬ 
penter rightly removed in classification from the Imperfornta to the 
Perforata group, and which H. B. Brady further elucidated and now 
refers to the Itotaline series. Ehrenherg illustrated several allied 
forms ( Borelis &c.), which Parker and Jones (treating of his 4 Mikro- 
geologie ’) interpreted and put into a regular series. He figured 
also other Foraminifera associated with the former. John Phillips 
long ago pointed out the leading Endothyra , of which genus nume- 
ious representatives are now known from H. B. Brady s researches. 
Rouillier, Vos in sky, and d’Eichwald added some of these and other 
forms ; and Brady has not only interpreted these, but augmented 
the list with numerous highly important and well-systematized 
genera and species. All this fauna, excepting Fusulina , he describes 
and figures (44 species in 14 genera) in his 44 Monograph of the 
Carboniferous and Permian Foraminifera/’ Palaeontogr. So©., 1876. 

In Professor Valerian von Muller's two memoirs before us we 
have some of the same or very similar forms (ooourring in Russia), 
together with the Fusulina! (in 4 genera with 14 species), treated of 
as 14 genera with 41 species* 

These two elegant monographs are illustrated with numerous 
well-drawn, though sometimes bold and somewhat diagrammatic 
figures, altogether making twenty-two quarto plates, of lie very 
interesting Foramiuifera found in the Carboniferous limestone of 
Russia, and, in most cases, of other countries also. Numerous dear 
woodcut diagrams, moreover, illustrate the text. The descriptive 
portions of these monographs bear evidence as well to great acumen 
and industry (indeed, energy and enthusiasm) on the part of the 
author, as to much friendly help and sympathy from has scientific 
colleagues and friends. The result has been a revision of what has 
been done in elucidation of this particular branch of paia&ontology 
among the Rhizopoda obtained from one of the latest of those which 
geologists term 44 primary ” or 44 paleeozoic n strata. This revision, 
however, has been ruled by views differing considerably from those 
of the observers who have preoeded Prof, von Moller in this parti¬ 
cular line of research* Examining with close attention the intimate 



Bibliographical Notices. 271 

structure and the external form of the minuto shells he has had to 
do with, our author has been led to determine and note the geome¬ 
trical relationship and exact measurements of spirals and chambers, 
and has made angles and proportions of greater importance in tho 
specific characters of tho organisms than his predecessors thought 
of doing. Had there been but few of the spiral (helicostegian) 
forms, and but few of those with alternating (enallostegian) cham¬ 
bers, some definite limits of size, form, and structure would have 
been far more easily recognized as of permanent occurrence among 
Foraminifora than are usually found to obtain. The gradations, 
however, in amount of angularity with the alternating chambers 
are even more insensible than those in the relative Bizo and the 
setting-on of chambers, and in the modifications of septal aperture, 
in any series of Foraminifera. The nature of the dorsal spire, 
whether simple and either u concho-spiral ” or “ logarithmic-spiral/’ 
or compound and combining both kinds, is of importance in Yon 
Mdller’s differentiations ; and so also ure the characters of the form 
and shell-structure. In this last feature, however, the discrepancies 
between his observations and thoso of Ii. B. Brady on apparently 
similar shells are so very great that, unless shell-structure varied 
with regional conditions, doubt must exist as to whether the uuthor 
and his artists have quite mastered the intimate structure of the 
shells in every detail; for they have as much omitted the sandiness 
usually present in Endoihyra <fcc. as Messrs. Brady and Hollick’s 
drawings omit the largo poros so numerous and regular in the 
Russian figures. II. B. Brady intimates (Monograph, Pal. Boc., 
n. 83) that Endothyra may essentially have a porous test, and that 
his spociraons may have been modified by infiltration; but the 
absence of the true “ aronaoeous” condition in tho Russian drawings 
is remarkable. 

Yon Moller makes more of the real Numrauline character of 
Numrmlina antiquior than Brady seems to allow (Monogr. p. 148). 
The FaswUnce are conveniently made into several species. One set 
is divided off ( FusulIndia ) as having an Imperforate instead of Per* 
forate shell. “ Bmdyina ” is a 4t porous ” form collated with Lituola 
Bmnmna as a synonym; but we have not seen it in the British 
collections, and in appearance and structure it differs from the 
Lituola quoted. “ Cribrospira ” would be a Lituola were its shell- 
structure sandy, instead of being porous like an immature Val- 
vulina. 

Among the non-spiral Foraminifera of the Russian Carboniferous 
series, Von Moller makes his genus “ Orihrostomum ” the most com¬ 
prehensive, with eight species, differentiated by the angle at which 
the chambers arc superimposed, as far as it can be calculated by 
the production of the probable planes beyond the side walls, thus 
giving the readings for the 44 species * in degrees. Taking other 
characters, however, into consideration, Brady had already treated 
the same or similar forms as Textularions, referring them to Clima- 
cammna , Bigenerina patula , and true Textularix*. Indeed, as with 
Other groups of Textularice having their own peculiar facies, there 



272 


Miscellaneous . 


are both tho special Clavuline modification (Olimaeammina antiqua) 
in the Carboniferous group and the Bigenerine (B. ptttvda) ; and it 
seems uncalled for to thus break up and commingle, on mathema¬ 
tical or geometrical principles, what seems to be a good and well- 
defined generic Eoraminiferal series. One or two varieties of Ilaplo - 
phragmium also seem to bo mixed in with “ Crihrostomtim” This, 
moreover, is a bad generic name, being founded on a feature present 
in sovcral accepted genera of Foraminifera. 

The topographical and general geological distribution of the 
forms described, as well as their special and relative abundance, are 
carefully treated of, and are shown in elaborate tablos, by Prof, von 
Mollcr, who has hereby done some good service to the palaeon¬ 
tology of liuesia. T. It. J. 

Aid to the Identification of Insects. Edited by Charles Owen 
Watkrhoubk. Lithographs by Edwin Wilson. London: E. W. 
Janson. 

Wr learn from the prospectus that tho intention of the Editor of this 
work is to givo u a scries of haud-coloured lithographic drawings of 
insects of all orders” not previously figured—to be issued in monthly 
parts, each containing eight or nine small quarto plates. Three parts 
are now beforo us, illustrating five of the orders. That Mr. C. 0. 
Waterhouse is the editor is a sufficient guarantee for tho accuracy of 
the work. Mr. Wilson, the artist, is doing his part in a manner that 
leaves littlo to be desired ; and the colouring is very carefully at¬ 
tended to. Such a work should do for entomology what the * Bota¬ 
nical Magazine 9 has done for botany; and it is to be hoped it will 
receive sufficient support to induoe tho spirited publisher to con¬ 
tinue the work beyond the twelve parts announced to complete a 
volume, which will contain “ a systematic index, together with such 
remarks on the insects as may appear absolutely necessary.” 

Among tho inaocts figured, attention may be called to :— Noso- 
derma cordicolle, an East-African beetle belonging to a remarkable 
group otherwise confined to America; Lathetims oryzw, a small beetle 
recently found in rice in Calcutta and Arabia, and now imported into 
England ; Myrmecosis Saundersii, a curious mimetic form, belonging 
to the Hemiptera; and the beautiful little Homalus nanus, one of 
the ruby-tailed flies (Chrysidid©) from the Ionian Islands. 

MISCELLANEOUS. 

On the Starfishes dredged in the deeper Regions of " the Gulf of 
Mexico and the West-Indian Sea by the American ship 'Blake* 
By M. E. Perrier. 

In 1878 the number of species of Starfishes known from tho region 
explored was twenty-seven; the collections of the ‘ Blake * bring the 
number of species to seventy, of which forty-three wero unknown, 
while a considerable number must constitute new generio types. 
Most of the genera discovered by the 4 Challenger ’ expedition are 
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represented in the collections obtained in the West-lndian Bea, 
such as Zoroaster, Korethraster , and the curious genus Pedwdlaster, 
Ruts —Zoroaster by two species already described by the author, 
Korethrastcr by a species distinguished by the membrane which 
unites its dorsal spines, and indicating a remarkable passage towards 
Pteraster, Pedicel taster by a species remarkable for the arrangement 
of its skeleton. These new species are named by the author 
Korethraster jmlmatas und Pedicclluster Pourtalesi . 

Besides the new genus II g me nod incus, already described by 
M. Perrier, he tiuds several others which present intermediate 
characters between different groups of Kdiinodormuta. (Joniopectm 
in the structure of the skeleton seems to belong to the Goniasteridos; 
but its pointed ambulacra! tubes and the form of the teeth exactly 
resemble those of Astropecten. Of this typo the author distinguishes 
four species. The Radiasteren, brought up from a depth of lb()0 
metres, are large five-rayed starfish, with tufts of spines like those 
of Solaster , marginal plates liko the Oonfasteridie, and ventral plates 
arranged in series as in some Astoriuidui. The Ctenastercs, which 
are still larger (nearly 0*11 metro in diametor) and come from a 
depth of ilSOO metros, have six arms, resemble gigantic Oterwdisci 
destitute of ventral scales, and thus approach the Echinasteridae. 
The Marginasteres , on the contrary, are small pentagonal Starfishes, 
which would be taken for Astcrime if tin 1 )’ had not marginal plates 
like those of the Goniastorida*. 

Archaster, common in all the great depths of the Atlantic, occurred 
peculiarly abundantly. The author refers to seven species, one of 
which, A. miralnlU , of very variable form, is represented by several 
hundred specimens. The Goniastoridie arc represented by olovon 
species, all new, among which are several belonging to the genus 
Dorigona, Gray. The new genus Anthenoides is intermediate be¬ 
tween Anthenea, with largo pedicellarifti and a naked skin, and 
Pentagomster, with small pcdicollarim and a granular skin. 

Boveral now forms of pcdiecllaruo occur. Pentagonastcr temalis 
bos them with threo branches. The Luidur present two, three, and 
even four branches ; but the most remarkable are those of Archaster 
mirahilis . Two ossicles are placed opposite each other like two 
parentheses, and each of them lias a comb of spines, forming a very 
eomplex prehensile organ. The author considers that this example 
leaves no doubt as to the homology of the podicollariae with the spines 
or calcareous granules of the skeleton in Eokinodermata. Re says 
that there is a remarkable concordance between the number of 
tentacles, the structure of the mouth, and the form of the pedicel- 
lanes, which would seem to indicate the division of the Asteriadea 
into two distinot great families. From his now researches it results 
that tljere is an agreement between the structure of the mouth and 
the number of rows of ambulaoral tubes, an agreement rendered 
necessary by the relations with the mouth of the skeleton that 
separates these tubes; but the general structure of the skeleton and 
the form of the podicollarice do not accord with these data, and 
must be regarded as furnishing more general characters, —Comp Us 
Eendm, January 10, 1881, p. 59. 

Ann. < to Mag. N. Hist Ser. 5. VoU vii. 20 
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On the Guliga of Borneo. By A. Habt Evnmorr. 

The Guliga, more commonly known as Bczoar, forms a recog¬ 
nized article of export from the Kejang and Bintulu rivers in the 
Sarawak territory. These concretions arc chiefly obtained from a 
red monko) (a species of Semnopithecn*), which seoms to be very 
abundant in the interior districts of Borneo. A more valuable 
Guliga, called the “ Guliga Landak,” is obtained from the porcupine ; 
but it is comparatively rare. The Sepoys stationed at Sibu Fort¬ 
in the Itejung formerly exported considerable numbers of these 
calculi to Hindustan, where, in addition to their supposed efficacy' 
as an antidote for the poison of snakes and other venomous crea¬ 
tures, they appear to be applied, either alone or in combination 
with other medicines, to the treatment of fevers, asthmatic com¬ 
plaints, general debility, &c. A few years ago, however, those men 
ceased to send any but the Guliga Landak, since their hakims had 
informed them that the concretions obtained from the monkeys had 
enrao to bo considered of very doubtful, if any, value from a medi¬ 
cinal point of view. 

The usual tost for a good Guliga is to place a little chunam 
on the hand, and to rub the Guliga against it, when, if it be genuine, 
the lime becomes tinged with yellow. Imitations are by no means 
rare; and on one occasion that came to my own knowledge some 
Bakatons succeeded in deceiving the Chinamen, who trade in those 
articles, by carefully moulding some fine light clay into the form 
of a Bozoar, and then rubbing it well all over with a genuine one. 
The extreme lightness of a real Guliga and the lime test, however, 
are generally sufficient to expose a counterfeit Bezoar. The 
Sepoys and Malays apply various imaginary tests. Thus they 
assert- that if a true Guliga be clasped in the closed fist, the bitter 
taste of the concretion will be plainly susceptible to the tongue 
when applied to the back of tho hand, and even above the elbow 
if the Guliga be a good “ Landakand a Bepoy once assured me 
that having accidentally broken one of the latter, he immediately 
was sensible of a bitter taste in his mouth. 

Accounts vary very much among tho natives as to the exact 
position in which the Guliga* are found—some saying they may 
occur in any part of the body, others that they oeour only in the 
stomach and intestines, whilst 1 have heard othors declare that 
they have taken them from the head and even tho hand ! Bessoar- 
stones are sold by weight, the gold scale being used; and the value 
varies according to quality and to the scarcity or abundance of the 
commodity at the time of sale. The ordinary prices paid at liejang 
a few years ago were from $1.50 to $2 per atria# for common 
stones, and from $2.50 to $4 per anias for Guliga Landak. '1 have 
seen one of the latter which was valued at $100. It was about 
the size of an average Tangier orange, and was perfectly sphe¬ 
rical. The surface, where not artificially abraded, was smooth, 
shining, bronze-brown, studded with numerous irregularly-shaped 
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fragments of dark rich brown standing out slightly above the 
general mass of the calculus. Those fragments, in size and appear¬ 
ance, bore a close resemblance to the crystals in a coarse-grained 
porphyritic rook. 

The common monkey-bozoars vary much in colour and shape*. 
X have seen thorn of the size of large filberts, curiously convoluted 
and cordate in shape, with a smooth, shining surface of a pale 
olive-green hue. Mr. A. K. Houghton once Bhowed rne one which 
was an inch and a half long, and shaped like an Indian club. It was 
of a dirt) greenish colour, perfectly smooth and cylindrical; and it 
had become aggregated around a portion of a sumpitan dart, which 
appears to have penetrated the animals stomach, and, being broken 
off short, subsequently served as the nucleus for the formation of 
a calculus. The same gentleman had in his possession two Landok 
stones, one of which boro a close resemblance to a block in shape, 
and was of a bright green colour; and the second was of a rich 
chocolate-brown, and could host be likened in form to a constable’s 
staff. One porcupine-stone, which was opened, was fcmnd to be a 
mere shell full of small brown shavings like shred tobacco. 

The part of the island w hich produces these stones in greatest 
abundance seems to he, by a coincidence of native reports, the dis¬ 
trict about the upper waters of the Bnlungan (Batang Kayan). The 
story is, that the head waters of this river are cut off from its lower 
course by un extensive tract of hills beneath which the river disap¬ 
pears, a report by no means unlikely if the country be, as is pro¬ 
bable, limestone. The people of the district have no communica- 
tiort with tlio lower course of (he river, and ure thus without any 
supply of salt. In lieu of this necessary they make use of the 
waters of certain springs, which must be saline mineral springs, 
and which the Kayans call “ Hurigan.” These springs are also fre¬ 
quented by troops of the red monkeys before mentioned; and the 
Hezoars are most constantly formed in the stomachs of these animals, 
“through their drinking the saline water/’ The hunters lie in 
wait about such springs; and, so runs the report, on the animals 
coming down to drink, they arc able to guess with tolerable cer¬ 
tainty, from external signs, which of the monkeys will afford the 
Guliga; and they forthwith shoot such with their sumpitans. I have 
this account, curious in more ways than one, from several quite inde¬ 
pendent sources. 

In concluding those brief notes, 1 may remark that the wide¬ 
spread idea of the medicinal virtue of these concretions would lead 
us to suppose that there is some foundation for their reputation.-- 
Journal of the /Straits Branch of the "Royal Asiatic /Society, 1880, 
p. 56. 

On the Histology of the Pedicellarim and of the Muscles of Echinus 
sphaera, Forbes . By MM. P. Gkddks and E. E. Beddahd. 

Although our knowledge of the general form and of the calcareous 
parts of the pedioellari© of the Sea-Urchins is now nearly com- 



276 


Miscellaneous . 


plete, thanks to the researches of (). F. Mull or, Valentin, Perrier, 
A. Agassiss, Wyville Thomson, and several other naturalists, the 
information furnish od by authors as to tho histology of the soft 
parts of these organs is not oqually exact. Jn the hope of giving 
more precision to tho ideas on this subject, wo have studied iu 
detail the pedicollaria* of tho large Urchin, Echinus spha'ra, Forbes ; 
and we will describe in a few words the principal results of tho 
investigation. 

On the ophiocephalous pedicollaria of Valentin the three adductoT 
muscles, arranged in the term of a triangle, are attached, as is well 
known, to the calcareous apophyses of Ibe three valves; but the 
fibres which unite the head of the pedicollaria to the club of the 
stem arc not inserted upon calcareous parts, but terminate in an 
extremely remarkable fashion. Most of them are lient suddenly 
upon themselves before arriving at the level of the calcareous parts, 
and thus form a series of loops or meshes. 

Two bundles only are prolonged further, interlace with the semi¬ 
circular are* of the valves, and toriniuate freely in a small tult of 
meshes in tho middle of the muscular triangle. 

Quite distinct and separate from these bent fibres, alternating 
with them, and external to the calcareous parts, we find throe parts 
of a still more curious structure. Those arc a sort of grilles or 
gratings, formed of fibres repeatedly bent, composing a series of 
meshes. These organs are not attacked by dilute acetic acid ; they 
have the aspect of elastic tissue; and it seems probable that they 
function as antagonists of the adductor muscles, and serve to open 
the valves, somewhat like tho ligament of an acephalous inolluiik. 

The tridaotylo and gemmiforui pedicellarim contain theso giilles ; 
but they arc very difficult to find, in consequence of their extreme 
delicacy. The fibres of the stem are not bout upon thomselves, but 
attach themselves directly to the calcareous parts. 

The head of the gonimifonn pedicollaria is an extremely compli¬ 
cated organ. There is a gland outside of each valve ; it is covered 
with two layors of muscular fibros and with a cylinder epithelium. 
Theso pedicellaria? are perhaps organs of urtication, for their calca¬ 
reous valves terminate in a needle-point; or they may bo organa 
for the secretion of mucus, as Mr. Bladen thinks, who has recently 
described the histology of this kind of pedicollaria in Sphcerechinus 
gran atari# ( Lam.) *. 

At the commencement of histological researches the observations 
upon the structure of the muscles of the Echinodermata wore 
always completely contradictory. Wagner, Biebold, and Johannes 
Muller described these muscles as being unstripod; Valentin* on 
the contrary, maintained that the muscles of the lantern and of the 
spines of tho Urchin are striped; and lie Quatrefages saw a stria* 
tion upon the longitudinal muscles of Synapia . Baur contradicted 
these observations, whilst Leydig described a longitudinal and 
transverse striation in Echinus and Iloiothuria. Finally, in the last 

* Ann. & Mag. Nat. Hist., August 1880. 
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memoir on ihit* subject, that of L. Fredericq *, on the muscles of 
tho lantern of Echinus xpforra, their Btriatiou is again denied. How 
are we to explain this utter confusion ? 

ily treating the muscles of the Urchin with different reagents 
and making a considerable number of preparations we havo soen all 
the phenomena described by these authors. Frequently the adduc¬ 
tor muscles of the valves of the pedicflllaria* are distinctly striped ; 
frequently also they do not show the least trace of striation. The 
same fuet may bo observed with the muscles of the lantern ; for wo 
have preparations which contain tho simple fibres of Wagner and 
Fredericq side by side with others of which the striution is as evi¬ 
dent as in Valentins drawings. Moreover by passing along a 
single fibre wo very frequently find all possible gradations between 
the most distinct striution and its complete absence. 

Our colleague, Mr, Hayoraft, has just proposed a new theory upon 
the structure of the voluntary muscles f- In his view the fibrils are 
not simple cylinders, hut they are slightly constricted at small 
intervals; and he asserts that their striution does net indicate a 
histological differentiation, but is simply an optical phenomenon 
produced by tho unequal refraction that the light undergoes in 
traversing tho fibril. 

Without wishing to pronounce an opinion upon this theory from 
a general point of view, and without affirming that the striatum of 
the muscles of the Echinodormata is due to tho same cause us that 
of the muscles of the higher animals, wo are convinced that tho 
irregularity of the striution in tho Echinus may bo explained in the 
sumo way. 

The fibres of the lantern show constrictions in perfect correspon¬ 
dence with the transverse strife ; when those constrictions follow one 
another very rapidly tho strict) also approach each other; and when 
they become more widely separated tho stria) show the eamo irregu¬ 
larity. Lastly the strife and tho constrictions disappear together. 

It is probable, as has already been suspected, that tho striation 
stands in some relation to the stato of contraction of the muscles; 
but we hope to make fresh observations before pronouncing an opinion 
upon this question.— Cowptes llendus , February 7,1881, p. 308. 

On the Formation of the Blastoderm in the Araueida. 

By M. A. Habatikk, 

The mode of formation of the blastoderm in tho Araneida has 
given rise only to a small number of publications, the data and 
conclusions of which are contradictory. The phenomenon presents 
two distinct phases: the first terminates in converting the egg into 
a meroblastic ovum with multiple cicatricula*; the socond includes 
the discoidal segmentation of each of the cicatrieul®, so as to forn^ 
a simple and continuous layer of blastodermic cells. 

* Arch, de Zool. Expdr. 1877. 
t Proc. Koyal Soc., February 1881. 
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The ovum, examined two or throe hours after deposition, consists 
of a network of granular protoplasm, in the meshes of which are 
contained the spheres of the deutoplasm. Tho surface of the ovum 
is covered by a continuous layer of protoplasm, a layer the exist¬ 
ence of which Ludwig has erroneously denied, and which he has 
confounded with tho chorion covered with projecting granules. 
This layer divides very clearly into germinative areas, as was first 
described by Balbiani; and, notwithstanding the contrary asser¬ 
tions of Ludwig and Barrois, I have been ahlo to grasp the mode 
of formation of this division, and to ascertain that it has a signifi¬ 
cance different from that ascribed to it by Balbiani. It is due to 
the transference of the protoplasm from the interior to the surface 
of tho ovum. Hyaline protoplasm gushes forth in the intervals of 
the vitelline spheres of the surfaco, and divides tho granular layer. 
This phenomenon has no particular influence upon tho formation of 
the blastodermic cells. It is the result of a centrifugal tendency of 
the protoplasm, which governs tho first phases of development in the 
Araneida. 

A few hours after this division there appear at the surface of the 
ovum at first large, diffused, deep spots, and soon afterwards dark 
stellato figures, described by Balbiani, and surrounded by tho bril¬ 
liant rosettes of Ludwig. The dark stellate forms are true salient 
disks of granular protoplasm, having a large pale nucleus in their 
centre. Sections made at this moment show that the disks issue from 
trains or dissepiments of tho same naturo, which separate and englobe 
the neighbouring vitelline spheres. 

In ova taken before the formation of the rosettes of tho surface I 
have never ascertained the existence of the cylinders of deutoplasm, 
or u J)eutoj>1a#/na8aulen ” of Ludwig, in the interior of the ovum 
itself; and 1 do not think that we can adopt the opinions of that 
author as to tho mode of segmentation of the ovum by tho succes¬ 
sive splitting of the central rosetlcs. What is really the case is that 
tho protoplasm grouped around tho nuclei moves from the interior 
towards the surface, drawing more and more towards it tho proto¬ 
plasm of the dissepiments, and producing first of till diffused spots, 
which become resolved into dark superficial rosettes. 

From the examination of sections it appeara :—1. That tho granu¬ 
lar protoplasm, at first diffused pretty uniformly in the form of a 
network between the spheres of deutoplasm, bears more and more 
towards the periphery of the ovum, at the same time concentrating 
around a small number of nuclei. 2. That tho masses of proto¬ 
plasm appoar at the Burfaee in the form of dark lenticular masses or 
disks, from which issue rays of the same substance, which Boparato 
the surrounding vitelline spheres ana envelop them in the form of 
partitions. It is to the thickness of the interposed dark septa, and 
•very probably also to the centripetal contraction of these sopta, that 
these vitellne spheres owe the very strongly-markod appearance of 
their contours and the elongation of their axis towards the oentre of 
the dark disk, conditions which produce the phenomenon of the 
brilliant rosettes of Ludwig. But these rosettes can only exist at 
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the surface of the ovum, and when the dark masses and tho dissepi¬ 
ments have attained a sufficient concentration. The central rosettes, 
or largo rosettes of Ludwig, are purely imaginary phenomena, 
assumed (rather than observed) in accordance with an illegitimate 
analogy between the phenomena witnessed at the surface of the 
ovum and those which are supposed to take place in its depths. 

To sum up, the protoplasm, in tho Arancida, moves' from tho 
centre towards the periphery, where it makes its appearance in the 
form of disks or cones of ejection , surrounded by the spheres of the 
rosette, which may be compared to cones of elevation. There is 
eruption through a chimney, which subdivides towards the centre of 
the ovum. By this moans the ovum is transformed into a inero- 
blastic ovum with multiple cicatriculfr. This is tho end of the first 
phase. 

During the second phase tho regular meroblastic segmentation of 
the cieatrieulm takes place. Tho nuclei divide, and with them the 
dark stellate forms, and tho rosettes of Ludwig. In this way is 
produced a second generation of stars and rosettes. As this goes on 
the granules and the protoplasm of the genninative areas tue at¬ 
tracted by tho dark disks, which finally absorb them entirely. In 
the third generation the brilliant rosettes cease to be visible, which 
is duo to the disappearance of tho thick dissepiments of protoplasm 
and their absorption into the dark disks. 

The protoplasm of the surface continues segmenting, and finally 
forms a single layer of flattened polygonal cells. This is the blasto¬ 
derm, which covers the whole surface of tho ovum. 

In none of the species that I have studied have I found the central 
cavity or blafctocoelo, any more than the radial orientation of the 
vitelline masses, Buoh as are described and figured by Ludwig. 

From these observations it results that the ovum of the Spider 
presents an intermediate type between the ova with general super¬ 
ficial segmentation of the Crustacea, such os Pencils, and tho ova 
with regular discoidal segmentation, such as those of certain fishes ; 
that is to say, it has a blastulation intermediate between poriblastu- 
lation and discoblastulation. It greatly approaches the ova of 
Okelifer (Metschnikoff), Tetranychus (Clapaivde), and of insects (Bo- 
bretzky). Thus is plainly manifested from the outset the affinity of 
the Araneida with other groups of Arachnida and with the insects. 

My observations have been made upon tho ova of Pkolcus opili- 
onides, fipeira diadema, Eptira fasciata, AgeUna labyrinthicn, Latro~ 
dectus mahnignatha , and some small undetermined species, —Comptes 
Mmdus , January 24,1881, p. 200. 

Aoineta dibdalteria, a new fipecies of Marine Infusorian from the 
Gulf of Genoa . By Dr. Coxuad Pakona. 

When seeking Protista at Sestri Levante (ftiviera di Genova) and 
in the sea-water that I had brought home with me for subsequent 
Study, I found last September a new Acinetine, which struck me by 
its very peculiar characters, and especially by the suckers, which are 
not borne by a trunk and are not ramified. 
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I ascertained at onoe that I had to do with a form of the genus 
Acineta . We find this Acineta solitary and attached by means of a 
slender peduncle to the various Algm; and it is tolerably abundant. 
The test, protoplasm, and nucleus did not greatly engage my atten¬ 
tion ; but the suckers art* very remarkable : in fact, instead of being 
of a certain number, collected into bundles and arranged symmetri¬ 
cally on one side and the other of tin* body, or distributed over the 
whole of the free surface of the protoplasm corresponding to the 
aperture of the tost, they are only two in number, placed opposite 
one another. Whilst in the other Acineta: these sucking-tentacles 
are slender, moro or loss long, and usually rigid, in this they are 
flexible in all directions and very mobile, so that wo see them move 
and twist about continually. 

In accordance wit li these remarkable characters, which I have not 
met with in any Acineta hitherto described, I think 1 may establish, 
if not a new gonus (so as not to complicate further the divisions of 
this group), at least certainly a new species, under the name of 


Acineta dihdalteria , sp. nov. 

Diagnosis. Test in the form of a wine-glass ; peduncle slender; 
tentacles of a single kind ; protoplasm granular, more transparent 
at the periphery ; contractile vesicle large ; nucleus in the shape of 
a horse-shoe, and placed towards the lower part of the protoplasmic 
mass. Only two tentacles, which are at tho same time suctorial 
and prehensile, movable in all directions; peduncle straight, 
slender, of uniform diameter, and only a little widened towards the 
base to attach itself more firmly to the plant which bears it. 


Dimensions . * 

Transverse diameter of the test (maximum). .. 

Vertical diameter of the test . 

Length of the peduncle . 

Breadth of tho peduncle. 

Length of the suotars.... 


millim, 

o-w 

005 

om 

001 

004 


From these characters it seems to me that this form cannot be 
confounded with its congeners. In fact, if we run over the figures 
of those which are at present known, we shall see that none of 
them approaches the species just described. In reality there is no 
Acineta that presents tentacles reduced to two only. 

We have here a very remarkable example of anatomical and func¬ 
tional retrogression. The organs having been reduced, the functions 
have been concentrated. The differentiation of the suctorial and pre¬ 
hensile tentacles having ceased or being absent, the two correlative 
functions have been compelled to combine in the same organ, which, 
in its turn, in order the better to perform its now multiple part, 
has been obliged to modify and adapt itself. We have evidenoe 
that this must have taken place when we find that whilst in the 
othor Acinetee the tentacles are usually rigid and motionless, in 
the present case, as wo have already said, they are flexible and 
movable in all directions .—Bibliothvque UniversdU; Archives des 
8cu Fhys. et Nat., February 15,1881, p. 181. 
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XXVII.— Contributions to the Study of the British Palaeozoic 
Orinoids .—No. I. On Allagecrinus, the Representative of a 
new Family from the Carboniferous Limestone Series of 
Scotland . By P. Herbert Carpenter, M.A., Assistant 
Master at Eton College, and It. Etheridge, Jun., of the 
Museum of Natural History. 

[Plates XV. & XVI.] 

1. Introduction . 

We have for many years been in the habit of meeting 
with a very small and peculiar Orinoid in almost every 
collection of Scotch Carboniferous-Limestone fossils ex¬ 
amined by us, in which attention has been paid to the remains 
of the more minute organisms that inhabited the old Car¬ 
boniferous seas. 

The systematic position of our fossils will be best discussed 
at the conclusion of this paper, after we have described the 
remarkable combination of characters which they present. 
We believe them to represent the type of a new genus, for 
which we propose the name Allagecrmus*^ on account of its 

* dXXoy^, change. 

Ann* db Mug* N. Ilist . Ser. 5. Vol. vii, 21 
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singularly protean nature. We cannot even refer it tp any 
known family of Crinoidea, although in many respects it 
approaches the Haplocrinidce very closdv. 

The sources from which our material is derived arc two. 
The ample and fine collection of Dr. J. S. Hunter, of Braid* 
wood by Carluke, has supplied us witli two well-preserved 
examples of the calyx. In the second place, we have been 
permitted to use a very large series of specimens, showing 
all stages of growth, from the collection of the Geological 
Survey of Scotland. The examples in question w ere collected 
and washed from shale by Mr. James Bennie; and we are 
indebted to the kindness of Prof. A. Geikie, LL.D., F.li.S., 
for the loan of them. 

In the descriptions which follow we have united under the 
one name a series of forms possessing up to a certain point in 
their organization the same general structure, but beyond this 
differing in minor degrees, which we “were at first sight in¬ 
clined to look upon as probably of specific value. The finding 
of a regular gradation, however, between the extreme forms of 
the series has led us to reconsider this view ; and we now 
think the additional points of structure referred to may be 
looked upon simply as an advance from a less to a more com¬ 
plex condition in the same form. 


2. Description of the Genus and Species. 

Genus ALLAGEOWNrs, Ether & Carp. (gen. nov.). 

Gen . char . Calyx pyriform or cyliudro-eonical, composed 
of five basals and five unequal radials, one to four of which, 
or sometimes none, may be axillary. * An oral pyramid or 
five closely fitting valves, and of very variable height, is pre¬ 
sent in the young, but is probably wanting in the aault. 
Arms composed of elongated joints, sometimes forking twice* 
Stem short and vermiform, of low rounded joints; canal 
circular; terminal faces slightly granular. 

Obs. Although the various individuals figured on Plates XV. 
& XVI. differ from one another to a very considerable ex¬ 
tent, both in size and form, we have been led to the con¬ 
clusion that they are really all referable to one species and 
represent various stages in its development. The most ad¬ 
vanced, and probably fully grown, stage is shown in PI. XV. 
figs. 1, 2, and 6. These are the only three tolerably complete 
specimens of the adult that we have met with, and were all 
found at the same locality. Fig. 2 represents that which is 
most fully developed and also the best preserved of the three. 
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A projection of the calyx and the arm-bases in connexion with 
it is shown in fig. 8 of the same Plate. 

There are only two rows of plates in the calyx, which is 
Cylindro-conical in form, expanding slightly from below up¬ 
wards. The basals form a complete ring and a very shallow 
pentagonal, cup, but little higher at the angles than at the 
sides ; the sutures are nearly if not quite invisible as a general 
rule. Fig. 4 (PI. XV.) represents the interior of this cup 
as seen from above. The five raclials which rest upon it are 
elongated pieces with subparallel lateral margins, increasing 
slightly from below upwards both in width and in convexity. 
They vary considerably in size, some of them being axillary 
and bearing two arms, while others are narrower and have 
only one articular facet on the upper surface (Pl. XV. figs. 2,a. 
2. J). In two specimens (Pl. 3 lV. figs. 1-8) four of the radial 
plates are wide and axi}lary, so that the number of (primary) 
arras must have been nine. In the third specimen, however 
(Pl. XV. fig. 6), only three of the radials are axillary, corre¬ 
sponding to eight primary arms ; while the two adjacent ones, 
which bear but one arm each, are unequal in size (PL XV. 
fig. 6, 6). The articular facets for the attachment of the arms 
are large and distinct (Pl. XV. fig. 6, a &b) y and nearly hori¬ 
zontal in position, so as to give a projecting lip-like appear¬ 
ance to the upper and outer edges of the radials. They have 
the same general form in all three specimens, although a 
certain amount of variation is perceptible. The dorsal fossa 
for the elastic ligament is narrow ana crescentic, and lacks the 
central pit, which is often so very distinct in other Crinoids. 
Above it is the transverse articular ridge expanding around 
the opening of the central canal, which is unusually large. 
On the upper side of the ridge are large fossae for the arti¬ 
cular ligaments, which vary somewhat in shape in the diffe¬ 
rent specimens/ The muscular fosam, in the tew cases in 
which they are discernible, are small and at a lower level than 
the ligamental fossae, from which they are separated by 
ridges. 

Two of the specimens have the lowest joints of the arms 
preserved. They are small and irregularly cuboidal, with 
nearly circular distal faces (PL XV. figs. 2 & 6). In the 
best specimen the second ana third brachials of three arms 
are also preserved (PL XV. figs. 2, 3). Each joint has an 
almost cylindrical shaft, with slightly expanded ends. Where 
the first radial is axillary, the second brachial is not much 
longer than wide; but in the second brachial of the azygos 
am the length is more than twice the width. This may, 
however, be merely an accidental difference; for the three 
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third brachials vary considerably in size. Neither of these 
is an axillary ; but their terminal faces are almost transverse 
to their longer axes, and seem to have been syzygial rather 
than articular. No traces either of vertical or transverse 
ridges are visible. 

In none of the specimens is there any indication of an anal 
apertuie. 

The interior of the calyx between the radials is occupied by 
matiix ; but there are no signs of its having been roofed over 
by a closed dome or vault of any kind. Had such a structure 
existed within the circle of radial plates, it would assuredly 
have been preserved in the original of fig. 2, together with 
the ring of fiist brachials. It is possible, however, as we 
shall point out later on, that the mouth was' surrounded by a 
circle of oral plates, disconnected from the calyx like those of 
the recent Rhizocmnus and Uyocrimis • 

The column is short, and when tolerably entire has a ver¬ 
miform appearance (PL XV. figs. 2, a y /?, & 7, a). It is 
composed of small, low, rounded joints fitting closely toge¬ 
ther. Each segment is biconcave, with a thickened margin, 
and the centre a little raised around the small circular canal, 
where the surface is also minutely frosted or granulated 
(PI. XV. fig. 5). v 

The surface of the plates is minutely pitted. 

The three specimens we have now described are from one 
locality, together with another in a much broken condition, 
and several fragments of other individuals. None similar 
have been met with elsewhere. 

Other localities, on the contrary, have yielded a very large 
number of small specimens, the general appearance of which 
is so like that of the preceding examples tnat we have been 
led to regard them as the younger stages of the same, or of a 
closely allied species. They are ail characterized by the 
presence of an oral pyramid, the relative size of which ia 
greater the smaller the specimen. The various figures on 
PL XVI. and figs 7, a, b of PL XV. represent a number of 
these specimens of various sizes and at various stages of 
development. Great as is the contrast between the originals of 
figs. 1 and 2 (PL XVI.) and those of the corresponding figures 
on PL XV., there are so many intermediate stages which pate 
gradually into one another that we are unable to regard the 
series as comprising more than one species. 

We may commence the study of this interesting develop¬ 
mental series with the smallest and least advanced forms, 
such as are shown in figs. 1-3 (PL XVI.). The yottngeft 
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condition we have met with is shown in fig. 2 (PI. XVI.). 
The calyx is covered by a round dome of oval plates, the 
height of which relatively to that of the radial plates is 
greater than in any other specimen we have seen, its base 
is very nearly as wide as the summit of the radial pentagon, 
which is thus almost entirely concealed. At the centre ot the 
upper edge of each radial is a minute opening, which pene¬ 
trates beneath the dome; but no arm-facet corresponding to 
this opening is visible. The oral plates are so closely united 
that there is no trace of the sutures between them, though 
there are five faint grooves on the upper surface of the dome, 
which indicate their median lines, in older specimens, figs. 4, 
7, 8,10 (PI. XVI.), these grooves are sometimes very marked. 
In this youngest individual the calyx is tolerably symmetrical, 
no one part being further developed than another. The same 
is the case in some older individuals, as is shown in figs. 5 
and 7 (PI. XVI.). On the other hand, specimens are not 
uncommon with some of the radials more developed than 
others. The youngest stage in this condition that we have met 
with is shown in hg. 1 (PI. XVI.). The oral plates in this 
specimen are relatively lower, but cover the radials more com¬ 
pletely than in the original of fig. 2, and their median grooves 
are much more distinct. Three of the radials have rudimen¬ 
tary arm-facets ; but on the other two there is scarcely any 
more indication of these structures than in the specimen re¬ 
presented by fig. 2 (PL XVI.). 

A larger and more advanced individual in the same condi¬ 
tion is shown in tig. 3 (PI. XVI.), The dome of oral plates 
is remarkably Hat; and three of the radials have minute semi¬ 
circular arm-facets, which are much less distinctly visible in 
the two remaining radials. 

The next stage, in which the arm-facets are equally deve¬ 
loped on all the radial plates, is exhibited in figs. 4-7 
(rl. XVI.). The calyx, which varies considerably in form, 
is surmounted by a low rosette-like dome, composed of the 
five verv closely ankylosed orals. Each of these plates is 
triangular in shape and excavated rather deeply along its 
median line. At the centre of the dome they are in close 
contact laterally, so that no opening is visible; but their basal 
angles are more or less truncated, leaving a superficial gap 
between every pair of plates, which corresponds in position 
with the articular facet on the subjacent radial. The interior 
of this gap, however, is filled up by the deeper portions of the 
oral plates, which thus bridge over the semicircular notch on 
the upper surface of the facet. The latter consists of nothing 
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more than a thickened semicircular rim, which is thus con¬ 
verted into the opening of a tunnel that leads inwards beneath 
the dome. 

These notches on the upper surface of the radial plates are 
the central ends of the grooves which arc excavated in the 
upper surface of the arm-joints, and were called the arm- 
grooves by Miiller. They are often, although incorrectly, 
spoken of as the ambulacra! grooves. Above and partly con¬ 
tained in these grooves were the vascular and generative 
tubes of the arms, and above all these the true ambulacral or 
food-grooves, which may or may not have been protected by 
special plates, as in Gyathocrinus and many other fossil and 
recent Orinoids. All these structures entered the calyx on 
their way to join their respective circiimoral centres through 
the openings at the edge of the vault between the radials and 
the orals. These openings are of course the representatives 
of the ambulacral openings round the edge of the vault of 
Actinocrinus ; but there is no trace in AUagecrinus of any 
such separation of the soft parts by plates as we find in the 
former genus. In both cases the cosliac canal, which was 
lodged in the lowest portion of the arm-groove, is continued 
directly downwards into the visceral cavity. It was sepa¬ 
rated in Actinocrinus from the water-vessel and food-groove 
by the subambulacral plates, which form the floor of the 
ambulacral tunnels beneath tne vault; but there is no trace 
of these in Allagecrinm . 

In none of these small specimens is there any trace of an 
anal opening, either directly piercing an oral plate, or at the 
margin of the dome, between the orals and the radials. The 
central end of one or more of the former may be marked by 
faint tubercles (figs. 5 and 7, Pi. XVI.) \ but we cannot sug¬ 
gest any explanation 4 of these. In the specimen shown in 
fig. 6 the central portion of the dome has been removed, and 
only the bases of the triangular oral plates are visible. 

Except in the characters of the stem, and in the general 
aspect of the basals and radials, these small specimens differ 
so much from the larger ones previously described that it 
would seem only natural to place them m entirely different 
families, characterized respectively by the presence or absence 
of an oral pyramid. Fortunately, however, we have met 
with a few specimens that show us such a gradual transition 
between the two groups that we have been compelled to place 
them together under one specific name. 

These intermediate forms, which are represented in PI. XV. 
fig. 7, and PI. XYI. figs. 8-10, while agreeing in certain 
general characters, seem to have developed along different 
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lines. The radial plates arc better developed relatively to 
the orals than in the younger forms. Hence when the 
calices are viewed from above they are seen to be only very 
incompletely covered by the dome and project considerably 
beyond its circumference, while distinct facets for a true 
articulation with the first arm-joints begin to make their ap¬ 
pearance (PI. XVJ. iigs. 9, 10). These are least marked m 
the specimen shown in fig. 8 (PI. XVI.). In one or two 
cases the facet is something more than a mere thickened rim 
to the arm-groove, and shows traces both of a eeutral canal 
and of a dorsal fossa for the elastic ligament. The chief cha¬ 
racter indicating the advanced condition of this specimen is 
the inequality m the size of its radial plates, one of which is 
axillary and has two arm-facets, which are not yet completely 
developed. In the individual shown in fig. 10 (Pl. XVL), 
on the other hand, all the radials have well-developed arti¬ 
cular facets, which are pierced by tlie openings of the central 
canals ; but though the radials arc unequal in size, none of 
them is an axillary. The great reduction of the relative size 
of the orals in this specimen is especially noteworthy. In two 
other specimens, which also have much-reduced orals, there is 
a remarkable inequality in the development of the arm-facets. 
Thus, in the original of fig. 9 (PI. XVI.) three of the radials 
have w T ell-marked articular surfaces for the first arm-joints, 
while that of the fourth is very imperfect, and that of the 
fifth altogether undeveloped, no trace even of an arm-opening 
being visible. Fig. 7 (PL XV.) shows a similar irregularity. 
The orals are relatively very small, and two of the radials 
have distinct articular facets, whilst two others have small 
ctiboidal brachials still in contact with thorn. The fifth 
radial, however, bears a very small and rudimentary brachial, 
which is shown on the right of fig, 7, a. 

The originals of fig. 6, PL XV., and figs. 1 and 2, PI. XVL, 
differ very considerably in size. Apart from that, the chief 
point of difference is the presence of oral plates in the latter 
and not in the former. It does not seem to us a very im¬ 
probable supposition that during the growth of the smaller 
specimen to the size of the larger its orals would come to be 
of such small relative size (as they do in the development of 
Oomatula) as to be altogether lost in the fossil state, even if 
they persisted during adult life. 

The large and small forms agree in so many points, espe¬ 
cially the inequality in size of the radials, and the fact tliat 
some of them may be axillary, that we do not see our way 
to separating them specifically, it must be remembered that 
these little fossils occur at various localities. Even the larger 
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and more fully developed forms are at a very low stage of 
organization * as compared with most other Crinoids ; so that 
it is natural to suppose they would present a considerable 
amount of variability, both local and general. 

Although it may be thought that the variations we have 
described exceed the widest limits allowable on these grounds, 
we prefer rather to ask for an extension in this direction than 
to multiply species in a manner which appears both artificial 
and unnecessary. 

When all the above facts are taken into consideration, it 
seems to us hardly possible to doubt that the specimens we 
have described represent various stages in the development of 
a Palaeozoic Crinoid. In the smallest examples there is a 
relatively large oral pyramid, and the uniformly sized radial 
plates were not perforated by a central canal. The axial 
cords lay at the bottom of grooves in their upper surfaces, 
just as in the young Pcntacrinoid larva of Cormtula (with 
closed oral pyramid) and in the mature stages of many Palseo- 
crinoids. Next we find specimens in which there are distinct 
canals developed for the axial cords, and the articular facets 
of the radiak gradually come to exhibit their characteristic 
markings. At the same time the sizes of the different radials 
become more or less unequal, and the orals relatively less 
prominent, though still resting directly on the radials. 

Lastly, in the best-developed examples the radials have 
strongly marked articular facets—some of them (never all) 
being axillary and bearing two arms, while the orals have 
entirely disappeared as an integral part of the calyx. In fact, 
one would scarcely expect to find them retaining their em¬ 
bryonic condition of a closed pyramid on the top of a calyx, 
the radials of which had readied such a high state of deve¬ 
lopment. 

The very complete fusion of the orals in the specimens 
represented in figs. 8-10 (PI. XVI.) appears to show that they 
remained unitea until a comparatively late stage, and so 
closed in the tentacular vestibule, in the floor of which was 
the opening of the mouth. 

* Beyrich has pointed out (Crinoideen dea Muschelhalks, pp. 43, 44) 
that in young individuals of Encrinus the sutures between the nasals are 
invisible, though those between the radials are distinct enough. This is 
the case in nearly all our specimens of AUaffcerinm f both young and old. 
It may also happen in the young Encrinus that one of two arms on 
the same axillary may remain rudimentary, while the other develops 
first. The inequality in size of the radials in AUagscrinus and of the 
arms which they bear is even a lower condition than that noticed by 
Beyrich in the young Encrinus . There is no similar stage in the young 
ol recent Crinoids, in which all the radial plates are equal from the first. 
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The entire absence of orals from the three largest specimens 
does not necessarily prove that they were not present during 
life. We imagine that in the subsequent stages to those 
represented in fig. 7 on PI. XV. and figs. 8-10 on PI. XVI., 
the orals were relatively carried inwards, away from the radials, 
and separated from them by perisome (just as they are in the 
Pentacrinoid larva of Comatuh) when the arms began to 
appear above the radials. Whether the or$ls ever separated 
so as to open the mouth to the exterior, and whether tne ring 
of perisome forming the ventral disk between them and the 
radials was naked, as in Rhizocrinus y or plated, as in 2/yo- 
crinusy must of course remain undecided. The absence of 
any distinct anal system in the calyx of the large specimens 
indicates that the anus was situated in a ventral disk, which, 
if plated at all, can only have been but lightly so, as in the 
Ichthyocrimdaj. It is true we have no proof that there were 
any orals at all in the older specimens; but, judging from the 
relative sizes and development of the largest examples with 
oral plates, and the smallest without, we think it scarcely 
likely that they were entirely unrepresented in the adult. It 
is obvious that, if they were united to the radials by perisome, 
whether plated or bare, they would be readily lost .under con¬ 
ditions that would have had no destructive effect on younger 
specimens, in which there was a closer union between the two 
rings of plates. 

Lastly, wc may say a few words about the ornament and 
size of tne specimens. In the larger individuals, although 
visible, the pitted structure is not so decidedly apparent as in 
many of the smaller and younger ones. For instance take 
figs, 3 a and 10 a (PL XVI.), as compared with figs. 1 a, 2 a, 
and 2 h (PL XV.). In the former it absolutely amounts to 
ornamentation. 

The diameter of the full-grown calyx varies from about 
3 millims. to 5 millims. 

3. On the Relations of the Species .. 

Three or four years ago. when our acquaintance with Allan 
gecrinm was in a much less advanced state than at present, 
specimens were forwarded to Prof. L. G. de Komnck of 
>i6ge, for his opinion as to their identity. He very kindly 
referred one ot the present writers to the description and 
figure of the Poteriocrinus isacobus, T, and T. Austin as 
coming nearest in general appearance to the specimens in 
question. The identity of our little Scotch fossils with this 

♦ Mon, Recent and Foss. Crinoidea, p. 74, t. 8. f, 4, a & h, 
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species not being so clear as could be desired, Major Austin, 
F.G.S., was communicated with for further details of P* 
isacobus than are contained in the description given by him¬ 
self and his aon. Major Austin very kindly replied that his 
specimens had unfortunately been mislaid. We are therefore 
unable to institute a close and detailed comparison between 
P. isacobus and our Allacjecrinus . We propose to call the 
latter A. Austinii , Ether. A Carp., as a slight tribute of respect 
to Major Austin in connexion with his work on the Carbo¬ 
niferous Crinoidea. 

According to Messrs. Austin , u the dorso-central and periso- 
mic plates (of P. isacobus) appear to agree in number with the 
typical species ” of Poteriocrinus. If this be the case, P. 
isacobus is not in the least related to AUxigecrinus. But in the 
figure of it given by the Messrs. Austin there is no indica¬ 
tion whatever of the presence of two rows of plates below the 
radials*. We believe the plates which are represented as 
forming the greater part of the calyx to be the radials, and 
the ring upon which they rest to consist of five closely united 
basals, as in our specimens. Above these radials the Messrs. 
Austin’s figure is incomplete: but one portion of it appears to 
represent the end of a short first brachial which has been dis¬ 
placed ; and upon this there seems to have been an elongated 
axillary brachial, each face of which bore a similarly elon¬ 
gated axillary that supported two arms. Hence there were 
probably twenty arms. 

Mr. Percy Sladen has proposed to establish a new genus, 
Dactylocrinus f, for the fossils described by Miller and the 
Messrs. Austin respectively under the name Poteriocrinus 
tenuis . He takes that figured by Messrs. Austin as the type 
of his new genus, and calls it I), loreus ; while the Potsrio~ 
crinus tenuis , Miller, becomes the Dactylocrinus tenuis of 
Sladen, who thus continues :— u The P, isacobus of Messrs. 
Austin seems identical with the present species. Iirany case 
it is very much nearer than the fossil figured by them as P\ 
tenuis .” We regret that we are unable to accept this view of 

* The “ first series of perifiomic plates” of Messrs. Austin are those 
which one of us has proposed to call 44 under-basals.” This name has 
been adopted by Messrs. Wacbsrauth and Springer and by Prof. Zittel. 
The 44 second series of perisomic plates ” are the 44 par&ba&als ” or 44 sub- 
radials ” of the old nomenclature, and the 44 basals of the more rational 
modem one. The dom)-central plate described in Potsriocnnm by 
Messrs. Austin is not recognized by other authors as occurring in this 
genua at all. 

t “ On the genus Poteriocrinus and Allied Forms,” Proceedings of the 
Geological and Polytechnic Society of the West Hiding of Yorkshire. 
1877, pp. 245-247. 0 ’ 
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Mr, Sladen’s. Whether the P. tenuis , Austin, is identical 
with P. tenuis , Miller, does not concern us now; but under- 
basals are represented in the type-figures of both authors ; 
while in the Messrs. Austin’s figure of P. isacobus there is no 
trace of these plates, and the statement as to their presence is 
a very guarded one. For the same reason we cannot follow 
Messrs. Wachsmuth and Springer* in referring P. isacobus , 
Austin, to the sectional group Scaphiocrinus , Hall. We be¬ 
lieve its calyx to be a simple one, consisting of a monocyclic 
base supporting five large radials, just as in our own fossil 
( AUagecrinus ); and we are disposed to regard the two types 
as congeneric, but as specifically distinct from one another. 
In A. Austinii some (1 to 4) of the radials may be axillary, 
bearing arms directly without the intervention of any second 
or third radials. These arms may have divided (but there is 
no evidence of their having done so) before the fourth joint 
above the radials. In A . isacobus , on the other hand, there 
seem to have been but five primary arms, which forked on the 
third and then again on the fourth joints above the radials. 
Without a personal examination of the Messrs. Austin’s ori¬ 
ginal specimen we are naturally unable to say much about it; 
but wc venture to think we are correct in referring it to a 
type which is much more closely allied to AUagecrinus than 
to PoteriocrinuSy Dactylocrinus , or Scaphiocrinus . 

4. Position of AUagecrinus with respect to other Families of 
Cri noidea. 

If we are right in believing that the various forms figured 
in Pis. XV, and XVI. are merely different stages in the deve¬ 
lopment of one singularly protean species, AUagecrinus must 
be regarded as a type of singular interest j for although it is 
a Palaeozoic Crinoid, the most advanced individuals are entirely 
devoid of those characters which are supposed to be specially 
distinctive of the Tessellata. According to Mtiller’s defini¬ 
tion of the u Crinoidea articulata,” AUagecrinus is as much 
all articulate Crinoid as Pentacrinus . On the other hand, the 
younger specimens are truly l< tessellate,” and they retain 
the peculiarities which are supposed to be eminently charac¬ 
teristic of the Tessellata until they are considerably larger 
and more strongly built than the largest GomatulaA&Tv& in 
the u tessellate stage. 

Were we dealing with these specimens only ,'AUagecrinus 

* Bevhrfon of the Paleaocrinoidea, part i. p, 118, extracted from the 
‘ Proceeding* of the Philadelphia Academy of Natural Sciences/ Nuv. 4, 
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would find its place without difficulty in the family of the 
Haplocrinidm, the special character of which is the presence 
of a dome of oral plates. But we can find no family, either in 
the Tcssellate or in the Articulate division of the excellent 
classification of Prof. Zittel*, to which we can refer the 
larger specimens of Allagecrinus . We therefore propose to 
institute for its reception the family Allagecriniaa*, with a 
definition essentially the same as that already given for the 
genus. The inequality of size of the radials, owing to some 
of them being axillary, is a character which sharply distin- 

f uishes Allagecrinus from the Encrinida), Apioerinidse, and 
entacrinida*, and, in fact, from all the u Articulata,” to which 
division of the Mullerian classification it clearly belongs. It 
is, however, one of the Palajozoic Crlnoids, and, like most 
members of that group, retains several embryonic features. 
Hence it adds one more to the many proofs which we have 
already of the unsatisfactory nature of Muller’s definitions of 
the Articulate and Tessellata. 

5. Locality and Horizon . 

Allagecrinus Austinii appears to be dispersed generally 
throughout the shales and some of the limestones of the Scotch 
Carboniferous system. We are acquainted with its distri¬ 
bution in the east of Scotland much better than in the west. 
The following may be taken as typical localities:— 

No. 16 Mine, Addiewcll, near Bathgate, in the decomposed 
No. 1 main, or Hurlet Limestone; ifowood, near Johnston, 
in shale above the Hurlet Limestone; Catcraig Shore, near 
Dunbar, and Burlage Quarry, near Dunbar, in shale above 
the Skateraw Limestone; Carlops Quarry, near Garlope, in 
shale above the Carlops Limestone; lioscobie, near Dunterm- 
iine, in shale above the limestone developed there. The 
foregoing horizons are all in the Lower Carboniferous Lime¬ 
stone group. * 

6. On the Divisions of the Orinoidea . Articulata and Tessel- 
lata; Palwocrinoidea and Stornatocrinoidea/ llegularia 
and Irregularia* 

Although Muller’s terms Articulata and Tessellata are 
practically meaningless as regards the Crinoidsj they have 
nevertheless come to be looked upon as representing two very 
distinct sections of the order, viz. the Mesozoic, Tertiary, and 
Recent types on the one hand, and the Palaeozoic types on 
the other. We think, however, that the time has come 

♦ Haudb. d. Palaontol. Bd. i. pp. 342-&M. 
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when they may be fitly replaced by other names which are 
less misleading in their character. 

According to Miiller’s original definition *, the articulate 
Crinoids arc those in which the radii arc free down to the 
base of the calyx. They do not meet laterally; but the in¬ 
tervals between them are filled by perisome continuous with 
that of the ventral surface of the disk, and either bare or 
plated. Liitken has pointed outf that, according to this 
definition, the Mesozoic Apxocrinua and Guettardicrinus can¬ 
not be included among the Articulata. In the former the 
second and third radials are united with their fellows all round 
the calyx by interradial plates, while in the latter the rays are 
united as far as the second arm-joints, either directly or by 
interradial plates. The same is the case in many recent 
Comatula ?. On the other hand the rays of the Palaeozoic 
laxocrinmyfQ.TQ just as free as those of Penfacrinus ; and this 
genus entirely corresponds to Miiller’s definition of the Arti- 
culata. The same may be said of other so-called u tessellate 
Pabeocrinoids.” 

An attempt has also been made to separate the Mesozoic* 
Articulata from the Palaeozoic Tessellata on the ground that 
the successive radial plates of the latter are only suturally 
united, while in the former group they articulate noon one 
another. Here again, however, Guettardicrinus and Apia - 
crinns are tessellate though not Palceozoic Crinoids. Further, 
in many of the Palceoerinoids the distal faces of the first or 
second radials are true articular surfaces in which the fossae 
for the insertion of muscles and ligaments are much more 
distinctly marked than in the corresponding joints of many 
Apiocrinidffi, or even of recent Pentacrinid®. 

In spite of Liitkcn’s well-grounded attack upon the 
Mullerian classification, it has recently been entirely adopted 
by Prof. ZittelJ on the ground that it u liefert vortremich 
abgegrentzte nattirliche Gruppen.” We cannot understand, 
however, how Cyathocrtnus, Poteriocrinus, Platycrinus } anci 
*Myrtillocrinus can find places in a group a leading charac¬ 
teristic of which is that the plates of me calyx are “ unbeweg- 
lich durch einfache N&hte verbunden.” It is obvious from 
the context that vertical and not horizontal union is meant. 
The 4 latter occurs in all Crinoids as far as the first radials, 

# u Ueber den Bau dea Pentomtm caput-Medusa/ 1 Abhandl. d. Ber¬ 
lin. AkftdL 1843, p. 25 (of separate copy). 

t u Qm VeatindienB rentacriner med nogle Beraaarkningftr om Pen- 
tacriner og Sblilier i Almlndelighed,” Videuskabelige Meddelelser fra den 
natwrhistOnske Forening i Kjbbenbavn, 1864, no. 13-16, pp. 220 
t Op* tit. pp. 342 and 346. 
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and a good deal further in many types ; while sutural union 
in a vertical direction is not exclusively confined to the Palte* 
ozoic Crinoids, though it is certainly more common among 
them than among the younger forms. But at the same time 
there were several genera (and those by no means the least 
common) in which the second radials were not only free from 
their fellows, but articulated to the first radials, in precisely 
the same manner as the corresponding joints of a Pentacrinus 
or Comatnla . 

Other genera, however, are characterized by a peculiarity 
which is only met with among the Pateocrinoidea, viz. the 
absence of any distinct articular surface on the distal faces of 
the first radials, which are not perforated by canals for the 
axial cords of the rays. The presence of these canals is 
mentioned by Zittel among the characters of the Mesozoic and 

! dinger Crinoids; but their absence is not distinctive of the 
’alteocrinoids, as they exist in Platycrinus and in all the 
forms with true articular facets on the first radials. 

There are several Palaeozoic types, however, in which the 
second radials were in contact with the first by semicircular 
or horseshoe-shaped surfaces, with or without notches for the 
reception of the axial cords at the bottom of the concavity. 
This, though a permanent condition in some Palawrinoias, 
is a transitory one in the young Comatula , and, as seen above, 
in the young Allaqccrinua ; and as none of the Neocrinoidea 
(if we may so call them), with the doubtful exception of 
Comaster, Goldfuss *, retains this peculiarity when mature, it 
is, as far as it goes, a good general character for separating 
the younger from the older Crinoids. 

Another and a better distinction between them is one on 
which considerable stress has been recently laid by Messrs. 
Wachsmuth and Springer |, who believe that the mouth was 
internal in most Palaeozoic Crinoids. if not in all of them j 
while it is external and suprategminal in the recent forms, for 
which they propose the general term Stomatocrinoidea* 

That the mouth was internal in the Actinoerinid® we have, 
of course, not the smallest doubt; but we would point out' 
that the “ vault ” of this family, closing in the mouth and all 
the covered ambulacra of the body, is a very different struct 
ture from the six " apical dome-plates n of the Cyathoerinidie 
and Ichthyocrinid®, which merely close the peristome and 
leave the plated ambulacra as much external as those of any 

♦ Liimean Society’s Journal, Zoology, vol xiii. pp» 454-456. 
t Op, cit. pp, 6, 60, See also “ Notes on the Internal and External 
Structure of Palaeozoic Crinoids,” by Charles Wachsmuth (' American 
Journal of Science and Arts/ 1877, vol, xiv. pp. 117-127 and 181-190). 
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recent Crinoid. We see no reason to believe that the plates 
bordering these ambulacra were not movable during life, like 
the similar ones on the ambulacra of the arras, so that the 
food-grooves were completely open to the exterior. In fact 
Wachsmuth* admits that “ this might possibly have been 
the case in Cyatkocrinm iowensis ; but 1 even doubt it here, 
as the corresponding plates in other closely-related species, 
though arranged upon the same fundamental plan, present 
rather an aspect of true vault-pieces.” Whatever may have 
been the case in the Cyathocrinidfle, we believe that the ventral 
disk of the Ichthyocrinidce, which was composed of u a more 
or less soft or scaly integument yielding to motion in the body 
and arms,” was essentially like that of a recent Crinoid with 
movable plates bordering the ambulacra and an irregular 
pavement in the interradial areas. We cannot therefore 
regard all the Palasocrinoids as having been without external 
food-grooves, as is supposed by Wachsrauth and Springer; 
and we think it also quite possible that the apical dome-plates 
of the Cyathocrinidaj and lchthyocrinidte were movable during 
life, so that the mouth was open to the exterior. Hence we 
do not attach quite so much importance to these two charac¬ 
ters as do Waclismuth and Springer. But wc regard the 
presence of the apical dome-plates or of a true vault, and not 
the condition of the mouth and food-grooves, as an important 
distinction between the older and the younger Crinoids. It 
is certainly a more constant one than the absence of axial 
canals in the radials, though not altogether universal. 

Probably the most constant difference between the Palaeo¬ 
zoic and the younger Crinoids is one to which we do not think 
attention has yet been drawn. In almost all the Mesozoic 
and recent Crinoids the calyx is perfectly regular aud sym¬ 
metrical all round f. There are five equal and similar basals, 
upon which rest five equal and similar radials; and each ot 
these is in close lateral union with its immediate neighbours 
without the intervention of any interradial pieces at all X • 
Should there be any interradials in the calyx, as between 
adjacent second or third radials, they are not limited to any 
special side of the calyx, but are equally distributed all round 
itj as in Guettardicrinus and Apiocrinus . Lastly* if the rays 
divide, it is always the third radial that is the axillary joint. 

* Palteoxoic Crinoids, p. 184. 

t The distortion of the calyx in the Eugeniacrinidee may be left out 
of consideration for the present 

t The partial freedom of the first radials from one another in Bothy* 
oriitm and Bentaainus subanyulari* does not affect the question under 
discussion, owing to the absence of interradials in these genera. 
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Now in the Paleozoic Crinoids the symmetry of the calyx 
is always disturbed by the presence of an anal or azygos side. 
This may be indicated simply by the presence of an anal 
opening, which notches one of the oral plates, as in Phimo~ 
crinm , Haplocrinus , &c., or by the presence of a single anal 
plate, as in lieJemnocrinm , which in other respects has such 
a close resemblance to the recent llhizocrinus } or more com¬ 
monly by the fact that one of the basals and two of the 
radials differ from their fellows in size and shape so as to 
give room for the system of anal plates which separates two 
of the rays, or in some similar manner. 

Even m cases where the radials are closely united all round 
and the general contour of the calyx is perfectly regular, a 
want of symmetry is indicated by the inequality in the 
numbers of basal and radial plates. This is the case, for 
example, in Encxtli/ptocrinus, which has five radials but only 
four basals. 

Lastly, in those Palaeozoic Crinoids which have divided 
rays the position of the axillary joint is by no means so fixed 
as in the younger types. The rays may fork on the first 
radial, as in Alfaaecrinus ; or the axillary may be as many as 
six joints beyond it, as in Poteriocrinus raaiatus ) or in any 
intermediate position. 

Taking all the above facts into consideration, we are in¬ 
clined to think that the Palseocrinoids do constitute a group 
that is distinguished from the more modern types by an 
assemblage of very definite characters, perhaps the most con¬ 
stant of which is the distinction between the perfectly sym¬ 
metrical calyx of the Mesozoic and recent forms, and the more 
or less irregular one of the Palaeocrinoids. We suggest 
therefore that the two groups should be distinguished as the 
Palfeocrinoidea (Wachsmuth) and Neocrinoidea (nob.), or as 
Irregularia and Regularia. The old terms Articulata and 
Tessellata are meaningless, as we have shown above, while 
the name il Stomatocrinoidea,” proposed by Wachsmuth, is 
long and cumbersome; and we are by no means sure that 
some of the Palsoocrinoids did not have an external oral 
opening. # 

Whatever name be adopted for the Paleozoic Crinoids, they 
are of the highest interest morphologically, owing to their 
presenting so many embryonic characters. These may be 
oriefly summarized as follows:— 

1. The great development of the orals, which sometimes 
form a closed pyramid. 

2. The frequent presence of / more or less perfect vault 
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(in the absence of a closed oral pyramid), which covers in 
either the whole of the ventral side or only the peristome. 

8. The want of symmetry, indicated by the presence between 
two rays of one or more special u anal plates. 

4. The great development of the calyx as compared with 
that of the arms. 

5. The frequent absence of a distinct articulation between 
the first and second radiala, and of axial canals within the 
joints of the rays and arras. 


EXPLANATION OF THE PLATES. 

Plate XV. 

Adult sjiecimens. 

Fig. 1. Nine-armed calyx with two brachials. Oarlops Quarry, near 
Peebles. a f side view, showing the small radial, which bears 
one arm only; b, view of the calyx from above, showing the 
articular faces of the radials. 

Fig. 2. Calyx and lower brachials of another nine-armed example, the 
most complete yet found. Oarlops Quarry, a and b, side views, 
the former showing the single one-armed radial plate ; r, ventral 
aspect of the same specimen, showing the second and third bra- 
chials or arm-joints of three arms. 

Fig. 3. Projection of the calyx and lower brachials of the original of 
fig. 2. 

Fig . 4. The basal cup as seen from above j the sutures are quite oblite¬ 
rated. Oarlops Quarry. 

Fig . 5. Terminal face of a stem-joint, showing rim-like margin, small 
canal, and central granulation. Oarlops Quarry. 

Fig. 8. Calyx with only throe axillary radials and one of the first bra¬ 
chials still preserved. Oarlops Quarry, o, ventral aspect of the 
calyx; b, side view, showing the two adjacent simple radiala 
ana one first brachial. 

Intermediate specimen. 

Fig . 7. Calyx and upper stem-joints of an irregular example, with small 
orals and unequally-developed radials. Near Carluke, a, from 
the aide; b, from above ; the radial on the right beam a very 
rudimentary brachial. 

N.B.—The figures represent the specimens aa magnified nine times. 

Plate XVI. 

Young specimens. 

1. Calyx of a very young individual, with unequally-developed 
radiala and depressed oral pyramid. Catcraig, near Dunbar. 
X 23. a, from the aide j 6, from above. 

Fig. 2. Calyx of another very young specimen, with a large dome of oral 

S ates and very small arm-openings. Whitebaulka, near Lin* 
thgow, x 26. o, from the side; 6, from above. 

Ann * dk Mag . N. Hist. Ser. 5. Vol vii. 22 
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Fig. 8. Calyx of a somewhat older example, with a depressed oral pyra- 
mid; three of the radiate have distinct arm-facets. No. 16 Mine, 
Addiewell. X 2o. a, from the side; b , from above. 

Fiy . 4. Calyx of a more advanced individual, with a higher and deeply- 
grooved oral pyramid and more marked arm-facete. Oatcraig, 
near Dunbar. X 23. 

Fiy. 6. Calyx of a similar specimen, with equally developed radiate and a 
single oral tubercle; the tive grooves separating the orate are well 
shown. Burlage Quarry, near Dunbar. X 23. 

Fig . 6. Calyx of a similar example, in which the centre of the oral pyra¬ 
mid has been broken away, leading a rounded hiatus; portions 
of the grooves again visible. 

Fiy. 7. Calvx of a larger specimen, with a low deeply-grooved oral pyra¬ 
mid and large arm-openings. Catcraig, near Dunbar. X 24. 
«, from the side; h , from aoove. 

Fig. 8. Three views of the calyx of a still more advanced individual, with 
unequally developed radiate and a relatively small oral pyramid. 
Burlage Quarry, near Dunbar, x 26. a , from the side, showing 
a small radial; b, from the side, showing the large axillary 
radial; r, from above,showing the reduced condition of the orate. 

Fiy , 9, Calyx of a specimen in which three radiate have distinct articular 
facets, whilst another has no facet, even of the simplest kind, 
and there is only an imperfect one on the fifth. Howood, near 
Johnstone. X 24. a, from the side ; b , from above. 

Fiy . 10. Calyx of a much pitted specimen, with a small and low oral 
pyramid and well-marked articular facets on all the radiate. 
Carlops Quarry, near Carlops. x 21 5. o, from the side; b } from 
above. 


XXVIII .—Description of a new Longieorn Beetle from Java . 

By W. L. Disr vnt. 

This fine Coleopteron was represented by a single example 
only in an entomological collection made by my friend 
Baron A. von Ilttgel in the neighbourhood of Kederi, Java. 
Mr. C. O. Waterhouse of the British Museum, to whom I ex¬ 
hibited it, and who kindly took some trouble with me in ascer¬ 
taining it be an undescribed form, is desirous of figuring the 
same in his illustrated work, i Aid to the Identification of 
Insects,’ and has requested me to describe it forthwith. 

• 

Pachyteria Httgeli , n. sp. 

Glabrate; cyaneous; head, first to seventh joints of antennas, 
a little less than basal half of elytra, and legs ochraceous; four 
apical joints of an ten nse dull black; eyes cyaneous and gla¬ 
brate. Lateral margins of body beneath fatntly clothed with 
greyish pubescence. 

The head has a distinct, central, longitudinal incision on the 
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vertex, with the base above somewhat faintly obscured with 
cyaneous. Thorax wider than the head; lateral margins sub- 
ampliated, rounded, and transversely sulcatc ; base and apex 
constricted and transversely sulcate; disk finely and obscurely 

I mnctate, with a faint central raised longitudinal line. Scutel- 
um finely punctate, with a central longitudinal impression. 
Elytra obscurely punctate, with eight fine longitudinal strias— 
two subsutural, four on disk, and two near margins; these 
strise are most distinct on the basal ochraceous portion, and 
become more evanescent and obscure towards apex. Proster¬ 
num transversely striate and very sparingly punctate ; meta- 
sternum coarsely punctate. 

Long. 42 milliras. 

This species is allied to P. bicolor , Parry, but differs by the 
much more rounded sides of the thorax, the legs entirely 
ochraceous, *&c. 


XXIX .—New Neotrop 
By Francis r. 
Lkptopinac. 

Rhigus vespertilio. 

Cydianinifl ornatu.s. 

Dacuirus, u. g, 

-flexuosuB. 

IIYLOMXNA 2 . 

Ilypnideuft, n. g. 

— circumductus. 

E it ran ininas. 
Ochetina, n. g. 

—— uniforms. 


teal Curculionidm. —Part V. 
Pascoe, F.L.S. &c. 

C a YPTORIIYNCHINJK. 

Conotrachelus eximius. 
Oyphorhynchus rugosus. 

-seapulatuft. 

Edeaius, n. g. 

-obemia. 

Borages, n. g. 

-rufipennia. 

Analcia faariatuB 
-striatus. 

Pybopinab. 
Pyropue purillua. 


Chounjb. 

Bionychua oonciliatua. 


Oalandrin^. 
Ithaura nitida. 


Rhigtia vespertiUo, 

il. oblongus, compre&sus, dense griseo-squamouiis, utrinque vitta 
umbrina irregulari notatua; pVothorace angusto, tuberculo late- 
rali instructo; elytris singulatim tuberculatis, apioibus products. 
Long. 7 lin. 


Bob, Brazil. 

Oblong, compressed posteriorly, almost wholly covered with 
greyish scales, the prothorax and elytra with an irregular 
umber-brown stripe on each side; rostrum very broadly 
dilated at the tip, three grooves in front and a curved deeper 
one oh each side; antennas scaly and setose; scape ratner 

22 * 
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long; second joint of the funicle a little longer than the first, 
the next four turbinate, the last longer than any of the pre- 
ceding four; club elliptic; prothorax narrowed, longer than 
broad, the disk unequal, tne sides deeply corrugated and 
having an obtuse tubercle just before the middle, ocular lobes 
very prominent; scutellum raised, small, rounded ; elytra 
much compressed posteriorly, abruptly declivous at the apex, 
above the slight preapical callus a stout conical tubercle, a 
smaller one on each side of the disk nearer the shoulder, the 
latter prolonged into a horizontal conical tubercle; body be¬ 
neath and legs with closely placed scales of grey speckled with 
brown. 

A very distinct species; an example in the British Museum 
bears Dupont’s catalogue name here adopted. 

Cydiamrus ornatus . 

C. late ovatus, squamulis flavis sat dense vestitus, supra nigro- 

maculatus ; prothoraoe integro, loviter punctata; elytris brovius- 

culis, subtiliter striato-punctatis. Long. 4 % lin. 

Hal). Brazil. 

Broadly ovate, almost wholly covered with rather closely 
set yellow scales, above with black spots; head convex in 
front, black posteriorly; roBtrum triangularly flattened an¬ 
teriorly ; antennee with yellow scales at the base, gradually 
greyish and pilose towards the tip; funicle with the second 
joint nearly twice as long as the first; club elongate, slender, 
fusiform; prothorax transverse, slightly cpntractea at the 
base, rounded at the sides, four black spots on the disk and 
one on each aide; scutellum oblong; elytra rather short, 
much broader at the base than the prothorax, striate-punctate, 
punctures masked by the scales, each elytron with thirteen 
round very distinct black spots; body beneath and legs closely 
covered with pale yellow and saffron-coloured scales; first 
abdominal suture straight. 

This species, of which I have only seen the one example 
in my own collection, bears a striking resemblance to the 
Madagascar Stigmatrachelus ornatus, but differs entirely in 
the rostrum, antennas, &c. 

Dacnihus. 

Antennas scapo brevissimo* Prothorax lobis ocularibus obsolete*. 

Ccetera ut in Khigo. 

The sole exponent of this genus at present has a very diffe¬ 
rent aspect from any thing in Rhigus or in Oydianirus ; but to 
the latter it might perhaps have been referred but (or the 
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strongly tnucronate anterior tibiee, which furnish the princi- 

? al > if not the only, character differentiating these two genera* 
'he scape does not extend beyond the short, almost transverse, 
portion of the scrobe. 

DacniruB flexuosus . 

D< oblongus, fiavo-squamosuA, prothorace scutolloque fusco-brun- 
neia, illo confertim granulato-purifctato; elytris leviter striato- 
punrtatis, plagis duabus sinuatis transversim notatia. Long. 
3 i lin. 

Hab . Brazil. 

Oblong, mostly covered with sulphur-yellow scales; head 
in front scaleless, brown, closely punctured : rostrum slightly 
compressed, strongly curved anteriorly and broadly grooved, 
densely covered with yellow scales; antennae tvith setulose 
scales at the base ; first joint of the funicle short, second twice 
as long; club elongate, ovate: prothorax about equal in 
length and breadth, scaleless, chocolate-brown, coarsely and 
closely granulate-punctate, the sides rounded ; scutellum 
oblong, brown j elytra at the base nearly twice as broad as 
the prothorax, the shoulders slightly prominent, narrowed at 
the apex, striate-punctate, two brown, very irregular, flexuous 
or sinuate transverse patches at equal distances from each 
other and from the base and apex, but not extending to the 
outer margin; metasternum rather short; first abdominal 
suture curved. 

I owe my specimen of this species to Mr. Fry, who has 
taken it near Bio. 

Hypnipeus. 

Hostrum breve, crassum ; scrobes obliqum, auteraedianro. Antenna 
breviujiculffi; clava a funiculo sat distincta. Oculi laterales, 
ovati, infra subaouminati. Prothorax basi rectus. Elytra de- 
missa, humeris obliquis, ad latera tuberculo instruota. Femora 
, valida, dente parvo instructa; tibia suloat®, intus bisinuat®; 
tarsi norm ales; unyum connati. Abdomen sutura prima arcuata. 

Allied to Sternuchm , but differentiated by the depressed 
elytra not rising above the level of the prothorax. The club 
of the antennm is also clearly marked off from the last joint 
of the funicle. One of my specimens is labelled Olinorhynchus 
hetUpoides, Jek. 

Hypnideue circumductus . 

M. BubeHiptjcus, niger, vitta lata dorsali utrinque (poatioe ad 
suturam ducta) et plaga apical! albo-squamosis ornatus. Long* 

6 lin. 

Hah Para. 
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Subelliptic or somewhat ovate, glossy black, a broad stripe 
of white scales beginning behind the eye and continued on 
the back on each side of the prothorax and elytra to near the 

S ical callus, joining its fellow at the sutura, at the apex a 
of white scales; head and basal half of the rostrum 
coarsely punctured ; antenna) pitchy, first joint of the funiele 
as long as the three next together, the terminal joiuts slightly 
setulose, club densely tomentose ; prothorax slightly broader 
at the base than long, the apex tubular, the sides rounded, 
closely punctured, an oblong cavity behind the apex; scutel- 
lurn subcordate; elytra broadest behind the base, abruptly 
declivous behind, coarsely seriate-punctate, the intervals 
transversely ridged, preapical callus not prominent, apex of 
each elytron rounded; body beneath ana legs with small 
scattered setulse. 

OCHETINA, 

Rostrum gracilc, arcuatum ; scrobes premedianee, uubreotfiD. An - 
tenner; tenues; funiculus sexarticulatus. Oculi reniformes, 
trunsversi, grome granulati. Prothorax trails versus, basi rotim- 
datus. Scutellum invisum. Elytra breviuscula, humeris protni- 
nuiis. Abdomen segmentis tertio quartoque brevissimis, segment# 
secundo ad latera angulo producto. Femora subclavata, mutica ; 
tibue perparum arcuatce, intus su lea toe, upice mucronatfc; tarsi 
elongati, lineares, articulo penultimo integru ; ungues liberi. 

In its linear tarsi this genus agrees with Bapus ; but its 
long slender rostrum and entire propectus will at once diffe¬ 
rentiate it. The peculiar structure of the tibije (grooved for 
the reception of the tarsi in repose) is probably unique in this 
family. 

Ochetina uniformis. 

0. ovata, fuses, squamositate grisea fere omnino teota; rostra cas- 
taneo, denudato. Long. 2\ lin. 

Hah. Amazon (Ega?). 

Ovate, dark brown, almost eveiywhere covered with a 
greyish squamosity or crust; rostrum chestnut, shining, 
much longer than the prothorax and well curved; antennm 
ferruginous; two basal joints of the funiele longer than the 
rest together, the first shorter and stouter than the second; club 
elliptical; prothorax rounded at the sides and very slightly 
at the base, irregularly punctured; scutellum not apparent; 
elytra a little broader tnan the prothorax, striate-punctate, 
the apex narrowly rounded; tibiae with a broad groove, 
clothed with short hairs, passing to the inner margin, ana 
receiving the tarsi in repose; sterna and abdomen rather 
remotely punctured. 
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J)ionychu8 conciliate. 

/)* oblongo-obovatus, niger, supra griseo-squamosus ; ©lytrie flingu- 
latini lineis quiuque elevatis, nitide nigris, denudatis, aliis qua* 
tuor leviter granulatis instructs. Long. 8 lin. 


Hah . Brazil. 

Oblong-obovate, black, with pale greyish scales; rostrum 
as long as the prothorax, carinate, and closely punctured 
throughout; antenna; pitchy, sotulosc; first joint of the 
funicle as long as the three following together; prothorax 
slightly broader than long, finely granulate, the intervals 
covered with minute greyish scales; seutellum slightly trans¬ 
verse, convex, finely punctured; elytra gradually narrowing 
from the base, each with five linos, smooth, glossy black, 
densely scaly between, but with a finely granulated line par¬ 
tially dividing the scaly portion ; body beneath and legs fur¬ 
nished with greyish setula;, on the latter more dispersed. 

Allied to J). par all elogr a minus, but differing principally in 
the elytra, which have, including the outer margin, only 
five raised lines on each instead of ten ; the granulated lines, 
confined to the basal half, of the elytra, may be considered 
the representatives of the uniform lines present in the former 
species. 

Conotrachelus eximius. 


<7. ovatus, nitide fuscus, supra lineis annulisque silaceo-squamosis 
ornatua; elytris medico convexis, sat fortiter striato-punctatis; 
femoribus (baai apioeque nigris exceptis) luteia. Long. 4 lin. 

Hah . Sarayacu, Macas. 

Ovate, dark glossy brown, witli very distinct linos and 
rings of silaceous scales; rostrum much longer than the pro¬ 
thorax, curved, with two punctured grooves ou each side; 
scrobes commencing at about three fourths from the base; 
antennae ferruginous; funicle witli the three basal Joints 
elongate, second longest, the rest turbinate; club ovate, dis¬ 
tinctly four-jointed ; eyes nearly meeting beneath; prothorax 
narrowed anteriorly, the sides of the posterior half parallel, 
irregularly and closely punctured, a looped line posteriorly 
prolonged into a single one on each side; seutellum oblong, 
elevated; elytra nearly twice as broad as the prothorax at 
the base, seriate-punctate, punctures rather coarse, an irre¬ 
gular ring on each shoulder, another close to the apex, between 
the two and behind the middle a slightly flexuous linear band; 
mesostemum elevated, triangular; second abdominal segment 
only a little longer than the third or fourth, suture separating 
it from the first slightly arched; legs elongate; femora glossy 
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luteoue yellow, base and apex black 5 tibise and tarsi blackish, 
with a dull luteoua tint. 

A veiw distinct species, in its coloration resembling some 
of the niltpoda from the same locality. In any future dis¬ 
memberment of this group it would probably be found to be 
congeneric with O'. coralhjer. 

Cyphorhynchun rugosus. 

C. ovatus, fuscus, squamoaitate grisea adspersus, supra tubercu- 
latus; prothoraoe elytrisque basi linea brevi obliqua alba ornatis, 
illo apice valde produeto. Long. lin. 

Hah . Effa. 

Ovate, dark brown, with a sparse greyish squamosity; 
rostrum much shorter than the prothorax, constricted at the 
base, at first compressed, but becoming broader to the tip; 
prothorax very irregular, a narrow slightly emarginate lobe 
projecting beyond the head, its centre carinate, the disk with 
two approximate mamiliifonn tubercles in the middle; scu- 
tellum oblong; elytra subcordiform,much broader at the base 
than the prothorax, shoulders oblique, rather abruptly decli¬ 
vous posteriorly, the back and sides with tubercles varying 
in size, the largest much compressed, the intervals with 
coarsely-impressed punctures, at the base, on each side of the 
scutellum, a short oblique line of white scales continuous with 
a duller line crossing the posterior angle of the prothorax, the 
apex with a round yellowish-white spot on each side; meso- 
stemum moderately elevated; abdomen dark brown, opaque ; 
tibia! much compressed. 

Cyphorhynch.ua was a genus originally propounded by 
Schonherr, but which he afterwards merged into Conotrocho- 
lua, from which, in my opinion, it essentially differs in its 
deformed or misshapen rostrum. C. aqualxdua, Boh., abd 
C, aingularia , Gyll., are evidently strangers to the genus. 

Cyphorhynchua acopulatua. 

C. ohlongo-ovatuB, fuscus, squamoaitate obscure adspersus, supra 
minus tuberculatus; prothorece apice elev&to, vix produeto; 
elytris ad humeros linea arcuate albido-squamosa notstis. Long. 

Hob. Para. 

Oblong-oval, dark brown, with a sparse dull squamosity j 
rostrum compressed throughout, irregularly carinate; antennas 
pale ferruginous; prothorax narrow, closely punctured, the 
apex elevated and slightly emarginate above, somewhat de¬ 
pressed or hollowed anteriorly, two conical approximate 
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tubercles in the middle; scutellum ovate j elytra much 
broader than the prothorax at the base, the sides subparallel, 
shoulders shortly rounded, a line of white scales at the base, 
curving round the shoulders, and nearly meeting its fellow 
at the suture behind the scutellum, tubercles fewer and 
smaller, with punctures in the intervals; body beneath dark 
brown; mesostemum elevated and prominent; tibiae mode¬ 
rately compressed. 

Differs from the preceding in the prothorax not prolonged 
at the apex, the oblong elytra, and the more slender and 
less compressed tibiae. 

Edesius. 

J Uoetrum validum, basi subito arcuatum; serobts infra rostrum cito 
desinentes. Oculi laterales. Prvtkora,x parvus, lobis ocidaribus 
apieequo products, basi bUinuatus. Elytra ampla, in medio ele- 
vata, lateribus carinatia. Pectus profunde canalioulatum. Coxa. 
antioae basi oontiguae. Mesostemum depreasum ; femora infra 
dentata ; tibia: arouatae, apice uncinat® * ungues apice flsailea. 

This genus would probably be referable to Conotrachelus 
if it did not constitute, as Lacordaire has observed, u not one 
but many genera.” Schonherr gives as its type C. diaconitus } 
and as one of its characters, a “ long, linear, and often fili¬ 
form ” rostrum, only the base of which can be received in the 

J ectoral canal, which is bounded behind by the anterior coxa*, 
n this genus, owing to its comparative shortness and the 
depressed mesostemum^ the rostrum cau be retained to its 
full extent. The Bpecies described below has, at the first 
glance, much the appearance of Ctonus thapsus . 

Edesius obesus . 

E. breviter ovatus, sqnamositate albida griseo-varia indutus, supra 
intequalis, tuberoulatus. Long. lin. 

Hab. Pard. 

Shortly ovate, covered with a whitish squamosity, varied or 
clouded with greyish, above irregular and tubcrculate; ros¬ 
trum ferruginous, with a carina on its lower third, aerobes 
commencing near the apex; antennas pale ferruginous, the 
two basal joints of the ranicle equal and elongate, the rest 
shortly obconic; club ovate, distinctly jointed; eyes in repose 
covered by the ocular lobes; prothorax transversely conic, 
gibbous in the middle, hollowed out at the sides and base; 
scutellum oblong, elevated; ejytra twice as broad at the base 
as the prothorax, very convex, shoulders prominent, apex 
rounded, indistinctly subseriate-pnnetate, the third interstice 
With three tubercles, the middle one greatly elevated and Ion- 
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gitudinally compressed, the fifth interstice with three smaller 
tubercles, two of which are basal, the side with a carina 
extending from the shoulder to near the apex; sterna and 
legs closely covered with greyish scales; abdomen black, 
with scattered punctures, each bearing a scale. 

Bauisses. 

j Rostrum brovo, validum; strobes obliquso, infra rostrum oito doai- 
nontes. Oculi majusculi, rotundati, fortiter granulati. An¬ 
tenna medians?; funiculus soptemarticulatus. Brotheratr trans- 
versus, lobis ocularibus promitiulis. BcuteUum majusculum. 
Fly Ira breviuscula, oonvexa. Kim a pectoralis inter coxas intor- 
medias terminate, apice elevata. Abdomen segmentis tribus 
intermediia sequalibus, sutura prima recta. Femora Bublinearia, 
subtus sulcata et dento armata; tibia comprosBte, extus recte 
carinate, apice mucronatoe ; ungues liberi. 

The short rostrum, round eyes, large scutellum, sulcated 
femora, and tibiae witn a straight carina or shortly-produced 
ridge along the outer margin, are characters which will at 
once distinguish this genus from Pseudomus, to which, how¬ 
ever, it cannot be considered a very close ally. 

Barmen rufipennis . 

B. brevitor ovatus, castaneus, elytris valde convexis, rufescentibus. 
Long. lin. 

Hah. Parana. 

Shortly ovate, chestnut-brown, the elytra rufesoent (or, 
under a strong lens, inclining to ferruginous), with sparse 
pale silaceous hairs; rostrum shorter than the head, much 
stouter towards the apex, broad and very slightly convex in 
front, and sparingly punctured; antennae pale ferruginous, 
two basal joints of the funicle equal in length, the last closely 
attached to the club: eyes approximate; prothorax shortly 
conic, slightly roundea at the smes, deeply pitted with oblong, 
mostly coalescing punctures, the intervals forming narrow, 
longitudinal, short, glossy ridges; scutellum round; elytra 
oblong-cordate, much broader than the prothorax, and very 
convex, deeply striate-punctate, the interstices glossy and 
somewhat rugose; body beneath and legs glossy yellowish 
ferruginous, with approximate punctures, each bearing a pale 
silaceous hair, the punctures on the legs more elongate. 

A nalcis fascial us. 

A. sat anguste ollipfcicus, nitide niger, fasciis fulvo-squamosis orrta- 
tus; prothoraee latifcudine longitudini asquali; elytris seriatim 
punctatis. Long. 2 lin. 

llab . Amazon (Ega?). 
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Bather narrowly elliptical, glossy black, banded with ful¬ 
vous scales ; rostrum snorter than the head, stout, puuctured; 
antenna* ferruginous, funicle short and stout, club small; pro¬ 
thorax not longer than broad, obsoletely punctured, band 
before the middle of transversely-set scales ooundcd on each 
side by a stripe, curved downwards, of similar scales; scutel- 
lum moderately large; elytra broader at the base, normally 
convex, seriate-punctate, punctures small and remote, on each 
elytron four bands (not meeting at the suture), the basal not 
extending beyond the shoulders; body beneath and legs 
punctured, each puncture bearing a small white scale. 

Anakis has hitherto been confined to North America. 
I)r. Leconte records seven species ; but he adopts Say’s name 
of Tyloderma (it has no such character) in strict conformity 
(much to the detriment of science) with those who insist upon 
an absolute rule of priority. Schdnherr’s name Analcis was 
published in 1837, and has been in use ever since; Say’s 
name appeared in 1831, in what work is not mentioned. 

Analcis striatus . 

A,, anguste ellipticus, onreus, squamulis elongatis alhis parcissimo 

adspersua; prothoraee latitudine longiore ; ely tris fortitor striatis. 

Long. 21 lin. 

Jlab . Minas Geraes. 

Narrow elliptic, brassy brown, nearly scaloless; rostrum 
not longer than the head, finely punctured; antenna) ferrugi¬ 
nous, second and third joints ot the funicle nearly equal in 
length, the first longer than either ; club broadly ovate ; pro¬ 
thorax longer than broad, obsoletely punctured; scutellum 
triangular; elytra rather elongate, strongly striate-punctate, 
the punctures large and quadrangular ; metastomum and first 
abdominal segment coarsely punctured ; legs pitchy. 

The absence of squamoae bands and the striated elytra will 
at once distinguish this species. 

Pyrojyus pimllu8 . 

P. breviter ovatus, glaber, eyaneus, nitidus, an tenuis pioeis; sou- 

tello aubtriangulari, nigro. Long. 1 lin. 

Hah . Jamaica. 

Shortly ovate, smooth, blue or inclining to violet, shining; 
antennae pitchy. Allied to P sapphirinus, but differs in its 
much smaller size, wholly blue colour (except the antennae), 
prothorax comparatively more strongly punctured, and shorter 
Scutellum. 

Gyllenhal, in his description of the Species, the only one 
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then known, says u Scutellum nullum ; ” but in characterizing 
the genus he rightly says “ Scutellum minutum, punctiforme. 

Ithaura nitida ♦ 

J. oblongo-elliptica, vix depressa, silacco-brunnea, nitida; rostro 

cum oapite inter oculoa carinato et rude punetato. Long. lin. 

Hah . Parana. 

Oblong elliptic, scarcely depressed, glossy yellowish brown; 
rostrum shorter than the pro thorax, a central carina at its 
base, commencing between the eyes, with three rows of coarse 
punctures on each side; antennae short and stout, slightly 
pubescent; prothorax longer than broad, abruptly constricted 
at the apex, remotely ana rather finely punctured; scutellum 
small, somewhat transverse, rounded ; elytra delicately striate, 
the striae* marked with coarse oblong punctures, the alternate 
interstices raised posteriorly; tibiaa short, seriately setulose; 
tarsi very small. 

The type species of this genus is figured and described in 
the * Journal of the Linnean Society, vol. xi. pi. vi. fig. 2, 
pp. 215, 216. It is a longer and proportionally narrower 
insect than this species, differently sculptured, and with a 
rather dull varnished appearance. The genus is allied to 
Aphyoda , another singular form, and both approximating to 
the group of which our too well-known CaUxndra aranaria 
is an example; but the head deeply constricted behind the 
eyes, and the small portion which lies between them, seem 
alone to warrant their separation as a group apart. 

Of some of the species described in these papers coloured 
figures will be given in Mr. C. Waterhouses 1 Aid to the 
Identification of Insects.* 


XXX .—On the Kunker Formation of the Alluvium in India 
compared with the Flint Formation in the Chalk of Eng¬ 
land . By H. J. Caeteb, F.R.S. &c. 

Pebhafs De la Beche and Elie de Beaumont were the first 
to insist more especially on the necessity of studying the pre¬ 
sent to interpret the past in geology—thus avoiding all theory 
and speculation in establishing facts which, if pursued truth¬ 
fully, offer great attraction to the Scientific mind, but, if other¬ 
wise, cannot fail to do the opposite. 

Under such views I venture to compare the formation of 
the nodular and so-called “sheet” kunker of India with 
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of the Alluvium in India . 

that of flints and chert in the Upper Chalk and Greensand 
of England respectively—bearing in mind that the former is 
in alluvial deposits and calcareous , and that the latter are 
parts of the Cretaceous system and siliceous. 

Among the 14 Post-tertiary and Recent Formations ” of 
India mentioned in Medlicott and Blanford’s 4 Manual of the 
Geology of India, 1 1879 (vol. i. p. 371), it is stated:—that kun- 
ker is 44 concretionary carbonate of lime.” most commonly 
presenting itself 44 in nodules of an irregular shape from half 
an inch to three or four inches in diameter,” as well as in 
44 thick beds, in the alluvium,” .... 44 often filling cracks 
in the latter and the older rocks ” beneath (p. 381); that 44 at 
Bombay the alluvial deposits' consist of blue and yellowish- 
brown clay,” of which the former 44 contains small grains 
and nodules of kunker,” while the latter 44 abounds with it 
in large masses” (p, 424); and, lastly, that the regur. or black 
soil of India generally, which is argillaceous, usually, when 
more than about 6 to 10 feet deep, passing downwards into 
brown clay, also 44 abounds in kunaer” (p. 431). 

The late Captain Newbold observes of the regur, that 
u from Courtney to Yailbenchi, four miles, the plain continues 
as before, covered with a substratum of regur, or black 
cotton-soil of India, to a depth of 1 to 18 feet, in many places 
resting immediately on gneiss and granite, in others on an 
intervening bed of calcareous deposit somewhat resembling 
the travertin of Italy, though more nodular, and called by the 
natives 4 kunker. 1 It is burnt by them for lime. Like rows 
of flints in chalk it is seen also in the lower layers of the 
regur often with sharp projecting spieul® of carbonate of 
lime, which would have been broken off had the nodules been 
drift-pebbles.” ( 4 Notes, principally Geological, on the Tract 
between Bellary and Bijapore, 1 by Captain Newbold, F.R.S. 
&c., Madras Army. Reprinted in Carter’s 4 Geological 
Pap era on Western India,' 1857, p. 808.) 

In the same compilation, under the head of u Kunker,” in 
the index (p. 780), will be found references to all that had 
been stated of kunker up to that time, viz. 1857; while at 
pp. 159 and 700 are my own accounts respectively of the 
Kunker formation as it oocurs at Bombay and over India 
generally. They are as follows:—“ There is a feature of this 
clay (‘ Geology of the Island of Bombay,’ 1850), however, 
which is very remarkable, viz. the kunker formation. This, 
which consists of concretionary limestone, occurs massive or 
scattered throughout the clay in small isolated portions. In 
its massive state it is found in large boulders or in continuous 
tracts, reposing on the freshwater strata or igneous rocks 
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beneath, and in this state is compact and cavernous, enclosing 
portions of the clay in its cavities &c. in which it has been 
formed; or as a conglomerate with sanrly or gravelly detritus 
from the igneous rocks, and the remains of small shells, assi¬ 
milating it to the sandy beaches [littoral concrete]. Those 
portions which are scattered throughout the clay are more or 
less round, like Sept aria ; very uniform in structure, and 
some so pure that they wholly dissolve in nitric acid. They 
are generally of a blue colour, but sometimes quite white and 
identical with chalk. Like Septaria ) also, they aie irregular 
and almost invariably envelope the remains ot some organic 
matter, such as pieces of reed, wood, the remnants of crab- 
shells, &c., which are very frequently removed, and leave 
nothing but their moulds in the centre of the concretions. 
This substance also accumulates in the interior of shells and 
almost always fills the cavities of pholadine tubes which have 
been formed in the clay. It does not always, however, enve¬ 
lope organic remains, but may be seen appended to them in a 
globular form—to tne pincher of a crab-claw, for instance. 
Occasionally it may be seen ? in a vertical section of the clay, 
in the state of a number of isolated particles or concretionary 
nuclei round a piece of wood, as if in process of forming a 
nodule, not by successive layers, but by the increase of sub¬ 
stance round different centres. 55 

As much the same statement is given in my 1 Summary of 
the Geology of India 5 (1858), I need not repeat it here, nor 
add more than that the surface of the regur generally is over¬ 
spread with the nodules of kunker which have been weathered 
out of it, and that, in a great many parts of the Southern 
Mahratta country (according to Lieut. Aytoun, Geol. Papers, 
op . cit. p, 389), it occurs continuously at the bottom at the 
regur, in the form of a conglomerate, which he terms u eheet 
kunker. 5 5 

Although remnants of organic matter in the kunker do not 
appear to have become fossilized generally, yet Captain W* 
T. Nicholls, formerly of the 24th Regiment, Madras Native 
Infantry, who was a very good and accurate observer, states 
with reference to some on the black soil, which he discovered 
in Central India near Narrainpoor, about 17 miles south-east 
of Saugor, as follows, viz. :— u I found fossils in three spots 
on the surface of the regur soil. At the first spot, fragments 
of dicotyledonous wood with a fragment of palm, one frag* 
ment of fossil bone, and a fossil ? palm-seea, converted into 
tuffaceous lime [kunker]. At the second spot, fragments of 
large bones strewed on the surface of the black regur soil, and 
one or two fragments of fossil wood, together with irregular 
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flat pieces of tuffaceous limestone loose on the surface. These 
bones are silicified.” . . . u The third spot is about 150 yards 
from the last; and here I found dicotyledonous wood only. 

. . . They lie on the black regur soil; and I see nowhere 
else that they could have come from but out of it” (Geol. 
Papers, op. cit . p. 766). It would therefore appear that, in 
some parts, the organic remains of the regur have become 
transformed into kunker, which, under the circumstances, 
does not appear extraordinary. 

Thus we have the kunker lying in loose nodules on the 
surface, occurring in seams like flints : appended to or enclosing 
organic remains, or in the form of layers embodying hetero¬ 
geneous material; sometimes transforming the organic remains 
of the regur into its own substance. lienee, if we were to 
substitute the terms u flint ” and u chert ” for the nodular 
and so-called u sheet ” kunker, the description would apply 
equally well, mutatu mutandis , to the Upper Chalk and 
Greensand. 

Now, as regards the flints and chert, I happen to be living 
on the New Red Sandstone (at Budleigh-JSalterton, Devon) 
where the surface is covered generally with the silicified 
debris of the Upper Chalk and Greensand which once over¬ 
lay it in their integrity ; and I observe that, together with other 
fossils, there are a great number of sponges, especially belong¬ 
ing to the Lithistina (Prof. Zittcl’a u Megarnorina ” and u Te- 
tracladina ”). Taking one of these I find :—1st, that a flint 
may be appended to it; 2ndly, that the flint may enclose it; 
Srdly, that the flint may have so extended into it as to oblite¬ 
rate all trace of the structure of the Lithistid; 4thly, that a 
mould only of the Lithistid structure may remain in the in¬ 
truding mnt ; further, that in most cases the flint is homo¬ 
geneous and nodular, while, on the other hand, the fragments 
of chert are heterogeneously composed and tabular—-indica¬ 
ting that the former was more exclusively concretionary than 
the latter. On the surface of some enclosed specimens of 
Lithistina that I have knocked out from flint, the stelliform 
discoid stage in the development of the lithistid spicule re¬ 
mains on the surface, showing that nothing more than the 
thin, circular, discoid one had disappeared, which is a com¬ 
mon occurrence even among recent specimens. 

Apart, however, from the siliceous material which we call 
u flint,” there may be a simple ailicification of a calcareous 
shell, which would bo a facsimile of the original form. Or, as 
I have shown in the sponge-spicules from the Carboniferous 
Limestone near Glasgow xn Scotland, and Sligo in Ireland, 
respectively, the original material of the organic remains may 



312 M. A. Milne-Edwards on (he Carcinological 

undergo more than one change: thus as these spicules are 
now composed of chalcedony and yet present the rhombohedr&l 
excavations of calcitc on their surface, they must previously 
have been carbonate of lime; and we know from tlieir forms 
that they were originally siliceous spicules. 

Under what circumstances these alterations take place, or 
how they may occur, or why the mineral should be changed, 
must be a matter of conjecture; but that they do occur we 
have evidence in the case just mentioned and iu the formation 
of all mineral pseudomorphs; so that, if the mould of a Lithis- 
tid in flint, such as 1 have mentioned, were filled up with 
calcite and the flint subsequently removed, the original struc¬ 
ture, instead of being siliceous, would be calcareous, or it 
might be pyritic, and so on. In two parcels of powder which 
cauie from the interior of two separate flints from Walling¬ 
ford, Berkshire, the Coccoliths, which abound in both, are all 
silicified in one^ and all calcareous in the other. 

Where the siliceous material of which the flints and chert 
are composed came from I do not pretend to say, any more 
than the calcareous material which formed the kunker, espe¬ 
cially the latter, seeing that out of eight analyses the quantity 
of lime only amounts to a mean of about nine parts in a 
thousand taken from the regur in eight different places, the 
lowest quantity of which, in three of the instances, did not 
reach two parts (Medlieott and Blanford, op. cit . vol. i. 
p. 430). 

It may, however, be fairly inferred that the purer material 
will be found in the nodular forms, both of flint and kunker, 
and the less pure in the tabular forms, viz. the sheet kunker 
and the chert respectively. 

Thus have I endeavoured to correlate that which may be 
said to be going on at the present day with what haa taken 
place in ages past—not that such concretionary formations are 
confined to kunker and flint, for all geologists know that such 
have been taking place in the stratified deposits from the be¬ 
ginning; but to comprehend all, so far as We are able, is best 
accomplished by studying what is taking place at the ‘present 
moment for comparison with what has taken place heretofore, 
since this kind of induction is the least exposed to error. 


XXXI .—General Considerations upon the Carcinologioal 
Fauna of great Depths in the Caribbean Sea and Gulf ef 
Mexico . By Alphonse Milne-Edwakds*. 

The progress which submarine investigations have caused 
• Translated from the ‘ Comptes Rendu*,' February 23, 188L 
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zoology to make exceeds any thing that could hare been hoped 
for; and almost every day new facts are added to those already 
known. Those seas which had been best explored, and with 
regard to which naturalists thought there was nothing more 
to be learnt, have furnished unexpected discoveries when those 
zones which the fishermen do not usually reach came to be 
investigated. 

I have already had occasion to call the attention of the 
Academy to the results obtained last summer on board the 
* Travailleur ’ off the northern coast of Spain ; and 1 dwelt 
especially upon the difference that exists between the animal 
population of the great depths and that of the surface or of 
the shores. When we compare their representatives it is as 
though we had before us two distinct faunas belonging neither 
to the same time nor to the same climate. The importance 
of this fact cannot escape any one; and geologists, in the 
determination of the age of a formation, must take it seriously 
into account. In fact, at the present day, in the same seas, 
there are in course of formation deposits, as to the contempo¬ 
raneity of which there can be no doubt, and which contain the 
remains of perfectly dissimilar creatures. The animals of the 
littoral deposits belong to types of higher organization ; those 
of the deeper deposits have a more ancient character: some of 
the latter present incontestable affinities with the fossils of 
the Secondary epoch; others resemble the larval condition of 
certain existing species. 

The investigations which 1 have lately made of the Crus¬ 
tacea of the Caribbean Sea and Gulf of Mexico have furnished 
interesting results; and I think it worth while to say a few 
words about them. The materials I have had at my disposal 
were abundant and varied ; for Mr. Alexander Agassiz had the 
kindness to send me for determination all the Crustacea col¬ 
lected by the expeditions of the U. S. navy during the years 
1877, 1878, anti 1879. A special ship, the 4 Blake,’ was 
fitted out for the performance of deep dredgings; and the 
harvests collected by her have proved most fruitful. I have 
now completed the examination of all the Brachyurous Deca¬ 
pods, of the Anomura, and the Cuirassed Macrura; 1 have 
described them iti the Bulletin of the Museum of Comparative 
Zoology at Harvard College*; and now, treating the question 
from another point of view, 1 shall confine myself here to the 
indication of the general results at which t have arrived. 

The number of species collected is much greater than would 
have been supposed from what Was known of this part of the 

♦ “ Etude§ pr&itnizuures sur lea Onwtacdspar A. Milao-Edwwde 
(1* partie), Bun. Mus. Comp. Zool. Hwrv. Coll, tome viii. no. 1, 

dk May. N . Hist . Ser. 5. VoL vii. 23 
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fauna; for the groups just enumerated it amounts to 214, of 
which 153 are new to science. Forty of these species differed 
too much from the forms previously Known to tAe their place 
in existing genera, and I have been compelled to regard them 
as the types of new generic divisions. This variety of species 
is the more remarkable when we consider that fifty years ago 
the existence in these same regions of scarcely a score of 
Crustacea had been indicated. 

Certain groups, supposed to be foreign to the American 
seas, are, on the contrary, extraordinarily abundant at these 

f reat depths. Such is the family Galatheidte, of which I 
ave recognized forty-one species of very varied forms, and 
which I have had to distribute into eight different genera. 
Some of these have representatives in nearly all seas, such as 
Galathea and Munida*. The others have never been met 
with elsewhere. Among these I may indicate the Galacanthce , 
the carapace of which is armed above and on the sides with 
large saore-shaped spines ; the (Jalathodes , of which the eyes 
are very small, with imperfect corneola; the Orophorhynchi, 
in which the eye-peduncles are greatly reduced, spinous, ana 
capable of concealing themselves in part beneath the rostrum ; 
the Elasmonoti , with a carapace destitute of teeth or spines; 
the Diptychi , in which the abdomen is twice folded upon 
itself and concealed beneath the sternum ; and, lastly, the 
Ptychagastresy which greatly resemble the preceding, but have 
the legs of unusual length. 

The true Crabs, or Brachyurous Decapods, do not inhabit 
the very great depths of the Caribbean Sea. They abound 
on the shores; numerous species, but generally of small size, 
are found down to 500 metres below the surface ; beyond this 
they seem to disappear. Nevertheless at 800 metres a crab 
with a square carapace, which I have described under the 
name of BaOiyplax^ was captured, representing in these seas 
the Gonoplax oi our shores; but its eyes are atrophied and 
destitute of corneola, its orbits are rudimentary, and it is blind. 
On the other hand, the Anoraurous and Macrurous Crustacea 
swarm at great depths. Down to 3500 metres there have 
been found representatives of the genus Willemoesia , those 
singular Macrara which almost exactly reproduce the forma 
of the Eryonidse of the Jurassic period, but are blind, while 
the eyes of the above fossil Crustaceans appear to have 
attained their ordinary development. From a bottom of more 
than 4000 metres the dredge brought up some Galatheidm 
of very remarkable forms, which I have placed in the new 
genus Galathodes . 

* I have described two species of Galathea and eleven of Mmida* 
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What is especially astonishing is the infinite variety of 
ecological forms, which often renders it almost impossible to 
apply the classifications which have hitherto been regarded as 
most firmly established. In fact, transition types abound, and 
we find numerous intermediate forms between groups that we 
were accustomed to consider very distinct. Of this I will 
give some examples. 

The family raguridee, or the Hermit-Crabs, arranged by 
zoologists of most authority in the group Anomura, hitherto 
included only species which, although very numerous, were 
all very similar to each other, and without any direct con¬ 
nexion with the Macrura. The American dredgings have 
furnished unexpected forms, which unite the Hermit-Crabs 
with the Thalassinidie. Such is Pylocheles Agansiziiy the 
abdomen of which, instead of being soft and unsymmetrical 
like that of the Paguri } is composed of firm regular rings and 
terminated by a symmetrical fin. This Crustacean lives in 
holes, the entrance of which it closes with its claws, which, 
when they are united by their inner margin, constitute a very 
perfect operculum. The Mixtopaguri differ less from the 
Pagurt ; for their abdomen, which is more developed on the 
right than on the left side, is divided into seven distinct and 
movable joints, the first five of which arc imperfectly cal¬ 
cified, while the last are large and hardened. In the Ostra - 
conoti the carapace is entirely coriaceous, and the abdomen so 
reduced that the female, to hold her eggs, makes use of the legs 
of the fourth pair, the penultimate joint of which, widened into 
a palette, forma a sort of tloor underneath the packet of eggs. 
The Catapaguri establish a passage betweeu the preceding 
and the Spiropaguri : their abdomen is still very small, but 
twisted and lodged in little shells, the dimensions of which 
contrast strongly with the size of the carapace and legs, which 
remain outside. In some of these Crustaceans we also 
observe curious adaptations to a special mode of life. Thus 
Eupagurus discoidalis , inhabiting the tubular shell of the 
Dentalidy makes use of one of its chelaa as a circular oper¬ 
culum perfectly moulded to the orifice of the dwelling which 
it has to close. The Xylopaguri also merit our attention : 
they have never been found except in holes hollowed in frag¬ 
ments of wood; and whether it be a reed, a rush, or some 
branch, these cavities are always open at both ends; and the 
animal does not introduce itself backwards, as the ordinary 
JPagun do, but penetrates into its lodging directly. When 
there the chelae always make their appearance at one of the 
orifices, the other being closed by the extremity of the abdo¬ 
men, converted into an opercular buckler. 


23 * 
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The family Dromiidsc, hitherto so distinct from the Homo- 
lidaa, is now united therewith by the genus Homolodromia } 
the legs of which also resemble those of Dorippc. The Acan~ 
ihodromim are intermediate between the Dromixv and the 
Dynomencp ; they have the buccal pieces, the eyes, and the 
antennae of the former, and the ambulatory feet of the second. 
The Dicranodromiw have the carapace narrower than that of 
the ordinary Dromirp ; its form resembles that of certain 
fossil Crustaceans of the secondary formations, of which the 
germs Ogydromites has been formed; the legs are very long, 
like those of the Homohv . In Humolopsis also the body is 
more rounded and narrower than that of the last-named Crus¬ 
tacea ; and in this respect they approach the Dromiidse; but 
their eyes are nearly atrophied. The Homohr are represented 
by two species, one of which appeal's to me to differ in no 
respect from //, spinifrons , hitherto found only in the Medi¬ 
terranean. This is a fresh example of the immense geogra¬ 
phical distribution attained by certain animals of the great 
depths. Cymopolia , of which one species also inhabits the 
Mediterranean, possesses eight in the Caribbean Sea. Some 
of them approximate to Dorippc by the intermediation of Oy- 
dodorippe and Cymonomus ; and these last-mentioned crusta¬ 
ceans, which arc perfectly blind, have, on the other hand, close 
affinities with the Ethuscp . The genus Ethiisa , supposed to 
be confined to the Mediterranean, must also be recorded among 
those of the -American seas; among the Crustacea from the 
Florida reefs I have recognized a species and described it 
under the name of E . americana , only differing from E. mas- 
carone by characters of but little importance. 

The examples just cited suffice to give an idea of the 
interest attaching to the study of the animals from great 
depths. These bathymetrical researches are only commencing; 
and when we compare the small extent over which the dredge 
has been dragged with the immense spaces which have never 
been touched, when we reflect upon the manifold causes 
which render the retreats of certain animals still inaccessible 
to our means of investigation, we cannot avoid the conviction 
that the results obtained are only a very small part of those 
in reserve for us in the future. Hence we cannot too forcibly 
direct the attention of scientific men in all countries to the 
utility of coordinating their efforts and undertaking method!* 
cal investigations in the seas to which they have the most 
easy access. 

Uur zoological groupings now present so many gaps that 
it is impossible to understand the general plan which has 
presided over the grouping of living creatures. Palmonto- 
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logical discoveries on the one hand, and on the other those 
which are promised to us by submarine explorations, will 
gradually fill up these gaps, and perhaps one day enable natu¬ 
ralists to grasp the relations which exist between the different 
animals. 

Our country lias not remained indifferent to these researches; 
the Academy at its last meeting heard the interesting details 

f fiven by M. de Lacaze-Duthiers upon the organization of his 
aboratory at Roscoff and the work that has been accom¬ 
plished there. For my own part I am happy to be able to 
announce that the expedition accomplished last year in the Bay 
of Biscay by the ‘Travailleur’ will not be the last of its kind, 
and that this summer the same ship will undertake a series of 
dredgings in the Mediterranean, of which I shall have the 
honour to give you an account. 


XXXII.— On a Collection of Nocturnal Lepidoptera from the 
Hawaiian Mind*. By Arthur (t. jIutlek, F.L.S., 
F.Z.S., &c. 

The collection of which the following is an account consists 
of eighty specimens forwarded to jne last year by the Rev. 
Thomas Blackburn. It is particularly interesting as being 
to a large extent composed of Micro-Lepidoptera, of which we 
have hitherto received very few species from the Hawaiian 
Islands. 

Sphingidse. 

1 . Deilephila calida , sp. n. 

General size, form, and pattern of I), euphorbia ?, but the 
primaries coloured as in D. bic/uttata of Madagascar, and the 
secondaries differing from all species of the genus in their 
dark outer border ; on the under surface the general coloration 
is bright brick-red. Primaries above smoky grey ; a broad 
dark olive-brown belt across the base, three unequal subcostal 
spots, and a tapering discal belt of the usual form and also of 
a dark olive-brown colour; a narrow transverse fascicle 
forking from the inner margin of the discal belt to the costa; 
below this fork the belt is edged internally by a golden 
ochreous line; outer borders of a dark and slightly purplish- 
grey colour, decidedly darker than the central area of the 
wing; fringe with a slender whitish basal line: secondaries 
black, with narrow diffused sooty-grey border, scarcely paler 
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than the ground-colour; a slightly irregular vermilion-red 
belt (a little narrower towards the costa) just beyond the 
middle of the wing; no trace of any white spot at the anal 
angle; costal border paler than the ground-colour; fringe 
white towards the anal angle, rose-coloured along the abdo¬ 
minal margin: body above dark olivaceoite; the head, 
shoulders, and tegula* bordered with sulphur-yellow ; antennas 
black, tipped with snow-white, ferruginous internally: abdo¬ 
men witn lateral white and black basal markings, nearly as 
in D. euphorbia ■*, but narrower ; three last segments bordered 
at the sides behind by narrow transverse cream-coloured 
spots; lateral margins dull rose-coloured. Wings below brick- 
red, crossed beyond the middle by two subparallel curved 
black lines (abbreviated in the secondaries); outer border 
rosy brown, with zigzag inner edge; discoidal area of prima¬ 
ries blackish, partly obscured towards the base by dull rosy 
hairs: body below pale rosy ferruginous; legs and palpi pale 
greyish brown, the base of the palpi and anterior tarsi 
whitish. Expanse of wings 2 inches 10 lines. 

One specimen of this very distinct species was sent in a 
separate box. Mr. Blackburn gives the following description 
of the larva:— 


“Larva. Pale green (belly whitish), sparingly dusted with 
lite; dorsal ana spiracular lines whitish, but rather obscure ; 


white; dorsal and spiracular lines whitish, but rather obscure : 
first segment (t\ e . the one behind the head) obscurely suffused 
with red; spiracles pink, with a crimson centre; head and 
legs green; claspers green, tipped with crimson; horn short 
and warty, black above, red beneath; head small; second 
and third segments behind the head much distended. 


“ Another individual was as follows:—Greenish grey, with 
a sooty appearance, sparingly sprinkled with rather large 
white spots; underside green; dorsal line yellow, very con¬ 
spicuous; spiracular line white; spiracles yellow, with the 
centre dull orange; subspiracular line whitish, but veiy 
indistinct, excepting on last segment, where it forms a con¬ 
spicuous white line on either gide, converging to the horn. 
There is a general tendency in this form of the larva to a 
mauve-coloured suffusion in various parts of the body, which 
is very conspicuous when the larva is about half-grown. 

u The two forms of larva described produced identical 
moths, though, 1 think, different sexes. 

u I have taken it on several different plants (none of them 
known to me by name) in different mountain localities in 
Oahu. The imago flies by day in hot sunshine about flowers, 
and is also attracted by light in the evening.” 

Mr. Blackburn has also forwarded the following descrip- 
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tion of the larva of another hawk-moth, which I named in a 
previous paper Protoparce Blackburnii :— 

u Description of full-grown larva. Green or ashy grey, more 
or less sprinkled with white; spiracular line white, emitting 
upwards and backwards (*. e. so that they slant upwards in a 
backward direction) seven white stripes, the first of which is 
on the fourth segment (not counting the head as a segment), 
the last on the tenth; on the eleventh segment is a small 
white stripe bent backwards over the spiracle, being much 
smaller than the white lines on the other segments: head 
with two well-defined black longitudinal lines, and clouded 
with black laterally; spiracles black, surrounded with a 
bright blue ring ; horn long, shining black, bent backwards ; 
daspers of the ground-colour. In the ashy grey larvt© the 
whole dorsal surface is sprinkled with white; the segment 
behind the head is shining black, bordered with white: the 
last daspers and space round the anus are shining black (at 
least partially); and the legs are blackish at base, becoming 
red towards apex. In the green larvas only a few segments 
near the head are sprinkled with white, and the segment next 
behind the head, the last daspers and the space round the 
anus are olivaceous rather than black ; the legs, too, arc 
more conspicuously red. 

u Feeds on a very common weed growing about 2 feet 
high, also on a shrub growing some 6 feet nigh, neither of 
whicn is known to me by name.” 


Larentiid®. 

2. Scotosia corticm , sp. n. (No. 116), 

Bronzy brown: wings mottled all over with dark slaty 
f»rey, most distinctly on the primaries, where the mottling 
forms transverse striations ; a rather broad central,belt, formed 
of two stripes of a dark slaty-grey colour and the space 
between them, which is slightly paler; the outer stripe den¬ 
tate-sinuate externally, both stripes inarched towards the 
oosfca of primaries; a discal stripe limiting the external 
border, parallel to the central 4>elt, almost obsolete on the 
secondaries: primaries with traces of a curved slaty-grey 
Stripe at basal fourth, and with the external border densely 
mottled with this colour: body greyish. Under surface paler 
than above, the wings very slightly striated with grey, ex¬ 
cepting towards apex of primaries; an oval discocellular grey 
spot on each wing, largest on the primaries, the costal margin 
of these wings straw-yellow, mottled with black: body below 
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whitish ; venter transversely banded with grey; anus yellow¬ 
ish. Expanse of wings 1 inch 6 lines. 

One specimen, in which the left primary is dwarfed; it has 
somewhat the aspect of a Eubolia } as noticed by Mr. Black¬ 
burn, but seems to agree better with ScofoMia. Mr. Black- 
bum says:—“ 1 captured two of thin, at an elevation of 
about 4000 feet, on Haleakala, Maui, May 1880. The one sent 
was just out of pupa when taken; one side did not expand 
properly.” 


3. Eupithecia monticolenSj sp, n. (No. 117). 

Very closely allied to E. bilineolata from New Zealand, but 
darker, and with slightly less angular bands. Sordid shining 
greyish white: wings crossed by numerous subparallel undulated 
grey and brown lines, the interspaces between some of which 
are tilled in with grey, so as to form fairly well-defined bands ; 
the banding of the primaries is as follows:—two basal irregular 
bands, followed by a line; then comes the central belt, bounded 
on each side by a band and traversed by two lines; at the end 
of the cell is a transverse black spot on a scarcely perceptible 
diffused reddish shade; immediately beyond the central belt 
is a band of almost pure white, traversed by a single line; a 
submarginal slightly brownish band, the inner line of which 
is black ; outer border grey ; the veins varied with black and 
white, so as to form little black longitudinal dashes upon the 
dark bands: secondaries with a whitish band across the disk 
as in the primaries, but with no distinct dark bands, excepting 
on each side of the whitish one upon the abdominal area: 
body varied with grey; the abdomen crossed by two subbaaal 
and one subanal black band; between these bands is also a 
dorsal series of four black dots. Primaries below greyish 
white; the discocellulars and the veins just beyond the cell 
black j apical area broadly bronzy, crossed by two curved 
ill-dehnea greyish stripes, and with the border of the same 
colour; these markings, however, entirely disappear in 
certain lights: secondaries sordid creamy white; a curved 
band just beyond the cell, formed entirely by a series of black 
longitudinal dashes on the veins ; a marginal series of black 
dots: body below white; legs partly black above. Expanse 
of wings 10—11 lines. 

Two specimens. u Not very rare about 4000 feet up 
Haleakala, Maui; 1 took it also at the summit of the moun¬ 
tain, 10,000 feet above the sea ” (7 T . B*). 
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NoctuiA®. 

4. Sp&lotis crinigera , sp. n. (No. 11). 

Colour of primaries and thorax similar to 8. ravida y and 
exhibiting the same slight variations of tint from brownish to 
slaty grey, always as sericeous and sometimes more so than 
in that species; the markings on the primaries agree with 
those of S. pgrophila ) excepting that they are black, with 
scarcely perceptibly paler borders : secondaries only differing 
from 8. 2 >yrophila in having the yellow line at the base of the 
fringe sharply defined and limited externally by an interrupted 
dusky line; abdomen greyish brown, the male with a very 
large anal tuft of long stramineous hair. Under surface 
shining white in the male, greyish in the female, with the 
discoidal area of primaries greyish in both sexes; internal 
area shining brassy opaline *. a slightly dentate-sinuate diacal 
grey stripe, abbreviated on the primaries: body below sandy 
yellowish in the male, sordid white in the female, dusky in 
front behind the palpi; tarsi blackish, with pale bands at the 
joints. Expanse of wings 1 inch 8 lines to 2 inches 3 lines. 

Four specimens, in both sexes j Mr. Blackburn says of them, 
u I believe it to ne identical with the Agrotis referred to in 
your papers in E. M. M. vol. xv, p. 261), and vol. xvii, p. 7, 
which was too much broken to be named, also with the insect 
described by you as Spwlotis lucicolem . IIow the number 
* 12 ’ (unless it lie a misprint) got placed against the latter 1 
cannot conjecture, for the number * 12 * is marked off from my 
note-book as non-existent, having been applied to a single 
worn specimen of a Leucania , which farther study satisfied 
me was only dislocata , Walker.” In this supposition 
Mr. Blackburn is partly correct; that is to say, this is the 
supposed “Agrotis but it differs from my “ Sptelotis luci - 
colons" which ^with u 8. cremata ”) must be referred to 
Agrotis , in the simple instead of pectinated antennas of the 
male : the species which must now stand as Agrotis lucicolens , 
although it possesses the general coloration and pattern of 
Spmlotis, is represented by a male specimen having strongly 
pectinated antenna?, as in A, ernssa of Europe, to which it is 
probably most nearly allied. A . oremata also has the an¬ 
tenna? of the male exactly as in typical Agrotis , notwith¬ 
standing its pattern. 

The specimen of A . lucicokns still has the No. " 12 ” 
attached to it; so that it seems probable that this number 
when detached from the Leucania was accidentally transferred 
to the Agrotis, Of Sjxelotis crinigera Mr. Blackburn says 
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further:—“This insect is extremely common all over the 
Hawaiian archipelago, as 1 have found out since I penned the 
note from which you give extract calling it rare. I should 
say it is periodical in occurrence. I have taken it at all 
seasons of the year; but sometimes hardly a specimen is to 
be seen for months, then it swarms suddenly. At a place 
called Kawaikae, on the island Hawaii, in February 1879, t 
observed it literally in thousands round a lighthouse, evidently 
attracted by the lamps. The unset specimen (type of the male) 
was taken there ; the largest specimen (type of the female) is 
from Maui, the other two from Honolulu. It does not usually 
occur muen above sea-level, and does not thrust itself into 
notice much unless looked for about or soon after dusk, so is 
easily passed over.” 

Witn regard to Agrotis (“Spcehtis ”) cremata , Mr. Black¬ 
burn says. “ I think there is a mistake somewhere in the 
mention of Oahu as a locality for this species. I am only 
conscious of having had three specimens altogether, two of 
which I sent you in separate consignments. They were all 
bred from pupae obtained in September 1876 in the Maui 
sand-hills. It 1 wrote No. 10 against any insect with “Oahu” 
as its locality it was a slip of the pen ; nor do I even think it 
decidedly probable that the species occurs on Oahu, as that 
island has no region of sand-hills; and, moreover, Maui seems 
to contain many other species peculiar to it, many more, so 
far as my experience goes, than any other of the islands.” 

Apameidb. 

5. Apamea chersotoiilcfl, sp. n. 

cf. Allied to A. unaninm , but with the coloration of a 
Graphiphora . Primaries shining laky brown, mottled with 
testaceous towards the base and along the costal border; costal 
margin spotted regularly with black; basal area crossed by 
oblique interrupted slightly zigzag black lines, which appear 
to be continuous with the first two pairs of black costal spots ; 
four ill-defined, reversed, oblique, dentate-sinuated black lines, 
the first, third, and fourth attached to minute whitish points j 
the first line (which runs from the u orbicular ” to the inner 
margin) very indistinct, the last line limiting the external 
border, which is dusky; a discal series of black dots; an 
oblique subapical costal black dash; a marginal series of 
small lunate black spots, followed by a testaceous marginal 
line; base of fringe dark brown, remainder of fringe red* 
brown; orbicular and reniform spots whitish, with black* 
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speckled centres: secondaries grey, the veins and a diffused 
outer border fuliginous brown ; costal border whitish, shining, 
with brassy reflections; fringe cream-coloured, traversed by a 
brown line; thorax laky brown, the collar crossed by scarcely 
perceptibly darker lines; abdomen grey, becoming brown 
towards the anus, and fringed on each siae with lake-brown 
hair * anal tuft orange. Wings below sericeous whitish, with 
the borders pale rosy testaceous, speckled with black; black 
discocellular spots; a dusky angufated discal line; external 
border greyish : a marginal series of lunate black dots; fringe 
with a pale yellowish basal line: primaries with the discoidal 
area greyish; fringe reddish : secondaries with the fringe 
crossed by a grey line and tipped with white: body below 
dull rose-colour; venter with lateral black dots. Expanse of 
wings 1 inch 3 lines. 

? . Darker than the male, the markings more distinct, the 
black lines across the basal area distinct and continuous with 
the costal spots, the discal series of black dots attached to 
whitish dots, and therefore having the appearance of an extra 
discal line; abdomen dark greyish brown. Otherwise as in 
the male. Expanse of wings 1 inch 4 lines. 

A pair in good condition. “Various localities on Maui, 
April and May 1880.” 

6. Apamea cinctipennis , sp. n. (No. 140). 

Aspect of Cher sot is, but with the border of the primaries 
almost as pale as in Apamm limbata . Primaries above 
shining laky brown, mottled all over, excepting upon the outer 
border, with black; outer border pale dead golden or sandy 
brown, slightly speckled with black; a marginal series of black 
lunate spots; costa, disk, and basal area mottled with pale 
testaceous: a zigzag black-bordered pale testaceous stripe at 
basal third, ana a curved series of internally black-boraered 
testaceous spots across the disk; discoidal cell blackish, the 
ordinary spots slaty grey, edged with black; the outer margin 
of the remform spot angulated and whitish; fringe pale tes¬ 
taceous and laky brown in alternate lines: secondaries 
shining grey, with dusky diffused outer border; fringe pale 
testaceous, intersected by a dusky line; thorax slaty grey, 
varied with brown; abdomen shining grey, with ochreous 
anal tuft. Under surface whitish grey, shining: wings with 
black-speckled sandy-tinted borders; aiscocellular ana. mar¬ 
ginal black spots; venter ochreous, with lateral series of black 
Spots. Expanse of wings 1 inch 8 lines. 

One specimen. I can find no reference to the No. ( u 140 M ) 
in Hr* Blackburn’s notes, and therefore am ignorant as to 
the exact locality for this species. 
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Heliothida. 

7. Heliothis armigera (Nos. 141 and 154). 

Noctm armtgera , Hu bn or, Noet. pi. 79. %. 370 (1805-24). 

A pair. The male (No. 141) is a faintly-marked variety 
exactly resembling JI. mcarnata on the upper surface, except¬ 
ing that the fringe is not rosy; the female, on the other hand, 
is a rather dark specimen, nearly approaching the form found 
in New Zealand and named Ildiothis conf&rta by Walker, 
with which it may be conspecific ; as, however, the difference 
between //. armigera and H. conferta is apparently only one 
of colour, it is very doubtful whether the latter is more than 
a variety of the former. Of the male Mr. Blackburn says:— 
“ 1 took three specimens flying at flowers, at an elevation of 
about 2000 feet, on Haleakala, Maui, in May 1880 ; the 
specimens are all identical in size and markings &e., save 
that one (which 1 retain) has the marginal dark band of the 
hind wings narrower than the other two.” Of the female he 
says :— u l took the specimen sent at a lamp in Honolulu, 
attracted by the light; a second, which 1 retain, occurred to 
me in company with * * No. 141.” 

Hypenid®. 

8. Hypena obsoleta (No, 14). 

Hypena obsolete, Butler, Ent. Month. Mag. xiv. p. 47 (1877). 

Two specimens, one of which is an interesting variety, 
having the central belt of the primaries bordered (narrowly 
internally and broadly externally) with pale stramineous. 
Mr. Blackburn still considers the species to be conspecific with 
H. insignia ; but at present I have not sufficient evidence 
before me to unite them, the variety now sent not being inter¬ 
mediate. The following is what Mr. Blackburn says :— u J 
feel compelled, however presumptuous it may seem in one 
who does not profess to be a specialist in Lepidoptera, to hesi¬ 
tate much in regarding obsoleta and instants as distinct. The 
species (or group of species) occurs afi over the Hawaiian 
archipelago : I have specimens from Hawaii, Maui, and Oahu j 
1 have seen it in my own garden and at an elevation of 
4000 feet. Among twenty specimens which I have set, thetfe 
are only two that cannot be said to differ inter se ; and they 
are of the form ‘insignia . 1 Two extreme forms 1 possess 
are:—the one sooty black, with faint indications of the lines 
which border the dark area in ( insiunis ; 1 the other sooty 
black, with the same lines sulphur-yellow. Another specimen 
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is pale grey, with the same lines nearly black ; another dark 
fuscous, witn a still darker cloud representing the dark area 
of imifjnis , but extending further before it reaches the costa. 
The hind wings vary through all shades from pale ashy to 
nearly black. Classified by locality, I can detect no differ¬ 
ence, except that the specimens from the south of Hawaii 
generally have darker hmd wings.” 

The preceding note certainly seems to show that H. ohsoleta 
is extremely variable; and yet the observation that the two 
specimens which agree are referable to a II. insignis ” seems 
to show that the gradation from one form to the other is not 
perfect, and therefore that we may have here, as in the British 
butterflies of the genus Pieris } nearly allied species widely 
distributed and occurring constantly together, which ncvciS 
theless are distinct; nothing but breeding can satisfactorily 
decide the point, unless a perfect gradation can be shown ; and 
even this is not always conclusive. In all probability the 
larva would be found abundantly on nettles. 

9. Hypmodes altivolans, var. simplex (No. 65). 

Scoparm aUivolam , Butler, E. M. M. xvii. p. 9 (1880). 

Primaries above bronzy brown, shining; a dusky-edged 
zigzag clay-coloured stripe across the basal third, followed 
within the cell by a short oblique black dash; a second arched 
clay-coloured stripe with dusky inner edge across the external 
third, followed by an irregular abbreviated stripe of the same 
colours; a submarginal lunulate white line breaking up into 
small annular or ocellus-like spots towards the inner margin; 
a marginal series of black impressed dots followed by an inter¬ 
rupted pale line at the base of the fringe; secondaries shining 
pale grey; thorax bronzy brown, abdomen greyish brown. 
Under surface uniformly grey. Expanse of wings 94 lines. 

Var . Primaries above darker than in the type, the clay- 
coloured stripes only indicated by their dusky margins, ex¬ 
cepting towards the inner margin, also more irregular; thorax 
darker; otherwise similar. Expanse of wings 8 lines. 

Three specimens. u It occurs all over the Hawaiian archi¬ 
pelago ; but I have not observed it to be common” ( f J\ B.). 


Hercynid®. 

10. Boreophila minuscula , sp. n. (No. 184). 

Leaden grey above; primaries with the basal third dusky, 
crossed hy an acutely angulated black line, and limited exter¬ 
nally by an angular black stripe followed by a whjte stripe; two 
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angulated black-edged ochreous stripes representing the central 
belt; a diffused white costal spot immediately beyond the outer 
stripe; an irregularly falciform snow-white discal line; a 
marginal series of black dots; fringe whitish, spotted with 
blackish and intersected by a black line; secondaries very 
slightly greenish in tint as compared with the primaries, with 
a slender whitish submarginal line followed by a slender black 
marginal line; fringe whitish, intersected by a grey line ; palpi, 
head, and thorax dusky. Under surface dark shining leaden 
grey; wings with whitish submarginal and blackish mar¬ 
ginal lines; fringe as above; primaries with white internal 
border : pectus and under surface of legs white; tarsi above 
blackish, banded with white. Expanse of wings lines. 

One specimen, taken “ at light at an elevation of about 
4000 feet on Ilaleakala, Maui.” 

11. Aporodes? micacea ) sp. n. (No. 118). 

Primaries above shining slaty grey, shot witli purple and 
clouded with black ; a creamy whitish irregular subbasal 
band, densely irrorated, excepting along its borders, with 
black scales ; orbicular and remform spots well-defined, black, 
varied with clay-colour; a very irregular dentate-sinuate 
black discal line partly bordered externally with white and 
golden orchreous, a large cuneiform costal ochreous patch 
beyond the discal line, spotted, upon the costal border, with 
black ; outer and inner borders irrorated with ochreous; two 
marginal alternated series of black spots, and between the 
spots of the outer series snow-white dots; fringe intersected 
by two black lines and spotted externally with ochreous: se¬ 
condaries greyish brown, with bronzy reflections; costal border 
silvery whitish towards the base; fringe whitish, spotted with 
blackish and intersected by two lines of the same colour: 
body black, with the thorax and anterior abdominal segments 
sriotted with rosy cupreous, posterior segments altogether of 
this colour; the anterior segments also have snow-white pos* 
terior margins. Wings below cupreous, shining,, with an 
alternately black and white marginal line and silky white 
fringe ; primaries shot with pale greyish blue ; so that in 
certain lights the whole tint of these wings is entirely altered; 
costal border red, spotted with black from the end of the cell; 
orbicular and reniform spots large and black; discal line of the 
upper surface indicated but indistinct; secondaries reddish all 
over and irrorated with black ; the intemo-median area and a 
streak through the cell snow-white, speckled with black, e*> 
cepting on the veins, which remain reddish; a discal series 
of white-bordered black spots; three black spots in the cell, 
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and one at the inferior extremity of the cell: pectus shining 
silvery white; legs dull red, banded with black and white; 
venter white toward^ the base, but red towards the anal ex¬ 
tremity. Expanse of wings 11 lines. 

Two specimens of this beautiful little species. According 
to Mr. Blackburn it is “ common, at an elevation of about 
4000 feet, on Ilaleakala, Maui; generally flying over ferns.’ 1 

I am extremely doubtful as to the affinities of this species. 
Although in structure it seems to agree with Aporodes , it has 
much the aspect of a Noctuid allied to Acantholipes ; the dis¬ 
tinct orbicular and renifonn spots and the highly coloured 
under surface are by no means characteristic of typical Her- 
cynidfie. 

Margarodida. 

12. Margaronia glauculalis (No. 114). 

Margarodes glauculalis , Gu<5n«5e, Dolt, ot Pyral. p. 300. n. 325 (1854). 

“ The specimen sent was brought to me dead ; and I could 
do nothing with it but gum it on a card. After an interval of 
nearly two years I procured a second specimen in fine condi¬ 
tion at light. The specimens are so absolutely identical that 
you will not hesitate to treat the somewhat unsightly one I 
send as a type. Both were taken iu Honolulu.”— T. B . 

The species is very widely distributed, being found also in 
Java ana Sumatra. It ought to be common, if one may judge 
by the abundance of some of the allied species. 


Botidid®. 

13. Anemosa aurora } sp. n. (No. 143). 

Allied to u Scopula ” daiclesalis of Walker*, but much 
smaller: primaries above bright rose-colour, with a slight 
lilac reflection; the ordinary lines very indistinct but ochra- 
ceous; fringe golden ochreous tipped witli whitish : secon¬ 
daries shining golden ochreous, paler towards the abdominal 
border, whitish on the costal border, slightly greyish at apex; 
a marginal series of minute black dots between the veins; 
fringe tipped with white: body dark ochraceous, the thorax and 
posterior segments of the abdomen washed with lake-red; 
margins of abdomen silvery. Wings below cream-colour, with 
golden reflections: primaries with whitish internal border; 
costal margin rose-colour; an oblique annular oval marking 
representing the reniform spot and a diffused arched line be- 

* The genua Ahsumm differs from Scopula in its considerably longer 
palpi and acute primaries. 
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yond the cell grey; secondaries with a marginal aeries of 
black dots: body below sericeous white ; palpi red at the 
sides* Expanse of wings 8^ lines. 

One specimen in good condition. I can find no reference 
to the number, and therefore cannot record its exact locality. 

14. Mecyna ennychioides , sp. n. (No. 135). 

Dark fuliginous brown: wings with shining slaty-grey 
reflections; a marginal series of black dots; fringe tipped 
with white ; primaries with the usual markings characteristic 
of Botys, hlacK, as follows :—a black dot before the middle of 
the cell, the orbicular and reniform spots represented in out¬ 
line ; a Insinuate abbreviated line from the orbicular spot to 
the inner margin, and the usual alternately angulated (or 
castellated) discal line from costa to inner margin ; apical 
half of costal margin black, spotted with testaceous : seconda¬ 
ries with white costa: body blackish, the abdomen with a 
bluish gloss. Under surface, excepting that it is altogether 
less red, is almost identical in pattern with Aporodes ? micacea . 
Expanse of wings 10£ linos. 

One specimen, taken at H&ht, at an elevation of about 
4000 feet, on Halcakala, Maui* 

The extraordinary resemblance which this species bears to 
Aporodes ? micacea on the under surface makes me doubt, 
notwithstanding its many structural differences, whether it is 
not the male of that species; yet on the upper surface the 
pattern and colouring are very different; the form of the pri¬ 
maries, the length and form of the palpi, and the length ot 
the tibiae and tarsi are altogether dissimilar. 

15. Mecyna nigrescena , ep. n. (No. 136). 

Primaries above dark brown, clouded in the centre with pale 
buff, which colour fills the intervals between the discoidal 
spots; all the markings similar to those of the preceding 
species, excepting that the orbicular and reniform spots are 
dark brown with black margins, that there are two aadition&l 
black spots close to the base, that the two transverse lines are 
bordered with pale buff and white, that there is a whitish ne¬ 
bula near the apex and a white oblique stripe from the diaoal 
line to the outer margin, that the marginal black dots are 
bordered with white and the fringe is spotted with pale bnff: 
secondaries shining fuliginous brown, with the basal half of 
the costal border white; two black spots in the cell, fringe 
spotted with white: thorax pale buff, speckled with black: abdo¬ 
men black, with white hind margins tothe segments. Primaries 
below grey, with silvery white internal border; costal border 
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cream-coloured, spotted with black beyond the middle; dis- 
eoidal spots large and black; an indication of the discal line 
of the upper surface ; outer border and fringe nearly as above, 
but greyer and more sericeous: secondaries greyish white, 
with two black spots in the cell and one at the inferior ex¬ 
tremity ; a discal series of black dots ; a submarginal dentate- 
sinuate grey line; a marginal series of black dots; a white 
apical spot; fringe spotted with grey: body below white; 
venter with lateral series of black dots. Expanse of wings 
8 lines. 

One specimen, u flying among low plants at an elevation of 
about 4000 feet on Haleakala.” 

lfi. Meryna exigua (No. 133). 

Mecyna rxigua, Butler, Eut. Month. Mag. x\. p. 271 (1870). 

One specimen, without head; it is probably the female of 
my species; and (lifters in the diffusion of the white edges of 
the black lines across the primaries; so that these wings might 
be described as greyish white, dusky at the base and crossed 
in the middle by a broad irregular blackish belt; a subapical 
costal spot and the outer border blackish; a marginal series 
of black dots, limited internally by a zigzag submarginal white 
line; fringe grey, traversed by a brown line and tipped with 
brown. Expanse of wings 10 lines. 

No exact locality is given. u April~May.” 

17. Mecyna virescens, sp. n. (No. 139). 

Allied to M. polygon alts of Europe and M. deprimlis of 
New Zealand ; same size and pattern above: primaries above 
olive-green; costal margin dark orange; an indistinct angu- 
lated oblique darker line just before the basal third : orbicular 
and reniform spots small and dusky ; a large black spot iust 
below the inferior angle of the cell, and two or three black 
dots in a straight line between it and the inner margin; an 
arched series of five black dots beyond the cell; a marginal 
series of black points; fringe of inner margin sienna-red; 
fringe of outer margin grey m the centre, sienna-red at base 
and tips: secondaries dull cupreous brown, with a black border 
as in the allied species, fringe golden cupreous, traversed by a 
central grey line; thorax olivc-^reen, abdomen pale sandy 
brown. Primaries below with the costal border and apex 
reddish orange ; subapical area broadly dull rose-colour; ois- 
coidal area grey ; disk towards external angle flesh-coloured; 
internal border white; a whitish-buff basal spot and an indis¬ 
tinct rosy subcostal streak in the cell, interrupted by blackish 
orbicular and reniform spots: secondaries pale sandy yellow* 
Ann* dk Mag. N. Hist. Ser. 5. Vol . vii. 24 
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washed With rose-red, especially on costal and external areas ; 
a greyish outer border: fringe of all the wings cream-coloured, 
traversed by a grey stripe: body below cream-coloured, 
femora and tibise reddish. Expanse of wings 1 inch 2 lines. 

One specimen. This is the first Mecyna of the typical 
group received from the Hawaiian islands. Mr. Blackburn 
says of it, “ I send a specimen (one of two) bred from larvae 
found feeding on a tree unknown to me by name, but appa¬ 
rently a species of Acacia , which I have not seen growing 
elsewhere than in damn ravines at an elevation of 4000 to 
5000 feet on Haleakala, Maui. A third specimen I took 
flying by day in the same locality j it is larger, exp. al. 
38 millims., ground-colour of front wings as bright yellow as 
the cilia of hind wing in the specimen sent, otherwise identical; 
probably the other sex. The other bred specimen is identical 
with the one sent. 

“ The following is a description of the larva:—Shining 
black, sparingly furnished with long grey-white hairs; head 
and underside dirty grey; spiracuhir line bright orange-colour; 
three pairs of legs (on three segments next behind head), and 
live pairs of claspers, all dirty semitransparent grey. Forms a 
pupa in a silken cocoon/ 7 

The entirely different character of the under surface readily 
distinguishes this species from its allies. 

Scopariida. 

18. Scoj)aria hawaiensis, sp. n. (No. 83). 

Closely allied to S. ezhibitalis of Australia and S. Icetalu 
of Europe : primaries above grey, densely speckled with black, 
crossed near the base by an angulatecf cream-coloured belt, 
broadly bordered and sparsely speckled with black; a has¬ 
tate black spot in the cell ; end of the cell filled by a milk- 
white spot; a black rhomboidai spot just beyond the cell, a 
black spot partly surrounded by white scales below the dis- 
coidal hastate spot; external third densely irrorated with 
milk-white scales, which form two ill-defined stripes, the inner 
one zigzag and discal, the outer one submarginal j two sub- 
apical costal spots, a nearly marginal confluent senes of un¬ 
equal snots, and a large spot on the inner margin near the 
external angle black; a marginal chain-like senes of small 
elliptical white spots, bounded externally by a slender black 
line; fringe sericeous sordid white, tippea with grey and 
traversed near the base by a black line : secondaries sericeous 
sordid white like tarnished silver, fringe with greyish outer 
half and a grey subbasal line: thorax blacky spotted with 
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cream-colour; abdomen silvery white, anal tuft testaceous ; 
tarsi black above, banded with white. Under surface uniformly 
silvery white. Expanse of wings 8 lines. 

Two specimens. Mauna Kea, Hawaii ; elovation about 
7000 feet. 

19. Scopariajucunda, sp. n. (No. 82). 

Allied to the preceding^ but with somewhat the aspect of 
Tinea nigralbella ; primaries above sericeous white, with a very 
slight bluish tinge, adorned with black markings as follows 
—a dentate sinuate band close to the base, an irregular patch 
across the cell interrupted transversely by two spots of the 
ground-colour and terminating below the median vein in a 
curved line, winch runs along nearly a fourth of the inner 
margin, an oblique streak beyond the cell and a zigzag mark¬ 
ing (which may, in some specimens, be continuous with the 
latter) at external angle, an apical patch interrupted by two 
oblique stripes of the ground-colour and a marginal series of 
dots; secondaries shining sordid white; head and thorax 
white, slightly bluish ; abdomen shining pale brown, with tes¬ 
taceous anal tuft. Under surface sordid silvery white. Ex¬ 
panse of wings 8^ lines. 

One specimen. Mauna Kea, Hawaii ; elevation about 
7000 feet. 


Var. formosa (No. 130). 

Much more heavily marked than the preceding, the black 
markings on the primaries being broad and intense in colour¬ 
ing, the patch across the celi altered in shape so as almost to 
resemble the Greek T5, the outer extremity uniting with the 
oblique streak beyond the cell; shoulders and back of collar 
black. Expanse of wings 9 lines. 

One specimen. Found u occasionally on trunks of trees, at 
an elevation of about 4000 feet on Haleakala, Maui.” 

This can at most be no more than a local modification of 
the preceding ( S.jueunda ); it, however, reminds one rather 
of Fsecadia pusilla than of Tinea nigralbella . 

20* Scoparia frigida, sp. n. (Nos. 67 and 81). 

Nearly allied to S . rakaiensis of New Zealand, but much 
Smaller, with slightly different pattern on the primaries and no 
broad border to the secondaries: primaries above shining 
brownish greyirrorated with white; an acutely angulated black- 
edged white line across the basal third; three white-edged 
abbreviated longitudinal black lines at the base; several 
scattered black spots in the cell, the largest of these being 
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placed longitudinally within the inferior angle of the cell; a 
bidentate trisinuate w hite discal stripe partly bordered exter¬ 
nally with blacky the central arch or sinus uniting with the 
middle of a Insinuated submarginal white stripe; a nearly 
marginal series of black spots, followed by a black-edgcd 
marginal white line; fringe with the base and a slender line 
just «beyorid the middle grey: secondaries shining bronzy 
whitish, with a grey line close to the margin; fringe white, 
with the base and a slender line grey : thorax white varied 
with brown ; abdomen bronzy whitish. Under surface silvery 
whitish. Expanse of wings to 10 lines. 

Two specimens, of which one was 11 taken flying at an 
elevation of about 4000 feet on Haleakala, Maui,” and the 
other at u Mauna Kea, Hawaii ; elevatiou alxmt 7000 feet/’ 

* 

21. Scoparia coarctata (No. 102). 

End area i oar data , Zeller, Linn. Ent. p. 008. 14 (1840) 

One specimen. No exact locality given. 

22. Scoparia venosa } sp. n. (No. 84). 

Primaries above black with white veins ; a white marginal 
line followed by a black line at the base of the fringe ; tips of 
fringe grey: secondaries pale shining brown, with a white 
marginal line followed by a blackish line at the base of the 
fringe, which is white tipped with grey : head and thorax 
black, spotted with white; abdomen pale shining brown. 
Wings below pale shining brown, with marginal line and 
fringe as above: body below silvery white. Expanse of 
wings 9J lines. 

r lwo specimens. “Mauna Loa, Hawaii: elevation about 
4000 feet; occurred very near the active volcanic crater.” 

Phycida. 

23. Ephestia humeralis , sp. n. (No. 111). 

Allied to E . elutella ; general coloration similar, but the 
pattern quite different: primaries above shining silvery grey, 
with the basal half of the costal border snow-white; fringe 
white: secondaries greyish white ? shining; veins and mar¬ 
ginal lines grey; fringe snow-white, traversed near the base 
by a slender grey line; body above silvery grey. Primaries 
below grey, shining; secondaries and body below silveiy 
white. Expanse of wings 8J lines. 

One specimen. u Mountainous places on Oahu and Hawaii. 
I have taken only two specimens. -—T 7 . JB* 
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24. Ephestia albosparsa , sp. n. (No. 80). 

Allied to E. semirufa , very similar in general pattern: prima¬ 
ries above shining leaden grey, irrorated with white; an ob- 
licjue wliite stripe at basal third, immediately followed by a 
broad externally angulated leaden-grey band ; a faint indi¬ 
cation of a reniform spot, owing to the less densely congregated 
white scales at the end of the cell; a regular white stripe .with 
leaden-grey internal border parallel to and near the outer 
margin: secondaries shilling brownish white (like slightly 
tarnished silver), with snow-white fringe traversed near the 
base by a slender grey line: thorax grey; abdomen silvery 
whitish. Primaries below shining greyish brown; secondaries 
as above, excepting that they are whiter: body below silvery 
white. Expanse of wings to 9^ lines. 

* Two specimens. u Various localities on Hawaii.*’ 

(To be continued.] 


XXXIII .—Description of Farautirrhasa Marshall!, the Type 
of a new Genus and Species of lihopalace rous Lepidoptera 
from Mouth India . By J. Wood-Mason, Deputy Super¬ 
intendent, Indian Museum, Calcutta. 

Family Nymphalid®. 

Subfamily Sattrinm. 

PARANTIUBIUEl*, gCU. 110V. 

(J . Anterior wings triangular ; anterior margin moderately 
and regularly arched; apical angle acute; outer margin 
almost straight, being only just perceptibly convex; inner angle 
rounded; inner margin sinuous, being lobed at the base much 
as in the males,of Chrome and JEmona, genera of Morphine ; 
subcostal vein 4-brarichcd, the first branch given off before 
and the second beyond the end of the diseoidal cell, the first, 
second, and third coalescing^ successively and respectively 
with the costal vein, the first and the second and all three in 
turn becoming free and running off at $ tangent, like the 
costal Vfein, to the anterior margin, the fourth being perfectly 
free from its origin and running to the apical angle; posterior 
discocelluiar vcmlet long, very slightly concave outwards, 
almost straight, intermediate one not quite half the length of 

* From napci, by the side of, and Antirrluca, generic name. 
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the posterior, anterior one rudimentary; submedian vein 
sinuous, short, terminating in the wing-membrane near the 
inner margin at about the level of the junction of the basal 
and second fourth of the length of that margin, being, in fact, 
hardly more developed than is the internal vein of the Papilio- 
ninfe as compared with that of many Heterocerous Lepido- 
ptera ; the first median veinlet directed straight outwards and 
backwards, out of its normal course, to the inner angle, and 
supplying the place of the rudimentary submedian. On turn¬ 
ing to tiie underside it is seen that a narrow rounded lobe of 
the functional sutural area, about six times as long as it is broad, 
is folded back upon the under surface, to which it is firmly 
adherent* this lobe occupies the middle two fourths of the 
length of the inner margin, and is thickly clothed on its 
surface and fringed at its tree edge with firmly attached, long, 
and somewhat raised modified scales, rendered conspicuous by 
their rich dark brown colour and satiny lustre ; the outline of 
this turned-up lobe is marked out on the upperside by a cur¬ 
vilinear groove. 

Posterior wings tailed, snbquadrate, with four distinct 
margins, viz. a strongly and irregularly-arched anterior 
margin, nearly straight external and posterior margins, and an 
inner or abdominal margin, marked out by the obtuse-angled 
apex, the tail, and the well-rounded anal angle; with a black 
oval sexual mark, divided by the submedian vein, near the 
anal angle ,* costal vein short and straight, terminating before, 
and the first branch of the subcostal, which originates close 



A. Bight anterior wing, from the underside, nut. size, to show the whole 
venation and the inflected lobe of the inner margin. B. Anterior portion 
of the same, much enlarged, to show the relations of the veifis to one 
another: a, costal vein; 1, 2, 3, 4, terminations of the four branches of 
the subcostal vein. C. Bight posterior wing, from the underside, nat. 
size. 

to the base of its vein^ ending beyond the middle of the length 
of the anterior margin, the second branch being given off 
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before the middle of the discoidal cell and extending into the 
apical angle; “discoidal” vein in the same straight or slightly 
curved line with the subcostal; discocellular vemlet sinuous; 
the third median veinlet produced to a conspicuous tail. 

Antenna) fine and distinctly clubbed. 

Female unknown. 

No Asiatic genus of Satyrime presents us with any approach 
to the remarkable arrangement of the two hindermost veins of 
the anterior wings described above; but in the South-Ameri- 
can genus Antirrhwa we meet with identically the same 
arrangement, the first median veinlet in the males of A . archaia 
and its congeners running back to the inner angle, and the 
submedian vein ending a considerable distance short of that 
angle, though not nearly so far short of it as in the Indian 
form, for which 1 propose the above name, in allusion to these 
remarkable points of resemblance, reserving all further com¬ 
parisons and comment until I shall be in possession of 
specimens of the South-American forms. 

The species of the genus Ely inn las alone exhibit the same 
disposition of the three anterior veins of the posterior wings. 

Farantirrhwa Marshall?, n. sp. 

<?. Wings above dark fuscous, suffused with rich deep 
violet. 

Anterior wings with an outwardly and forwardly arched 
subcrescentic pale violet or mauve band, commencing beyond 
the middle of the wings at the costal vein, terminating at the 
inner angle, and crossed obliquely by a series of three small 
white spots disposed in a straight line parallel to the outer 
margin, and placed upon folds of as many consecutive cells, 
the last being between the two anterior median veinlets. 

Posterior wings relatively longer-tailed than in Melanitis 
ismene (Cramer), with the membranous parts of the divergent 
tails almost wholly formed by the nroduced wing-membrane 
of the interspace between the second and third mediau vein- 
lets, a very narrow anterior membranous edging only being 
contributed by the interspace next in front, and with rather 
more than the basal two thirds of their length in front of the 
discoidal and subcostal veins oohreous. 

Wings below ochreous, obscurely striated with a deeper 
shade of the same colour, and marked with a submarginal 
series of inconspicuous brown Specks, the probable rudiments 
of ocelli. 

Length of anterior wing 1*16 inch, whence expanse® 
2*4 inches. 

The female will in all probability prove to differ from the 
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male not only in the absence of the sexual spot on the poste¬ 
rior winga ? but also in having the inner margin of the anterior 
wings straight and neither lobed at the base nor turned up in 
the middle, and the first median veinlet and the subrneaian 
vein of the same wings normally arranged and developed and< 
directed respectively to the outer margin and to the inner 
angle, after the maimer usual amongst butterflies. 

Hab . Trivandrum, Travancore, South India, Described 
from four specimens of the male—one (the type) recently pur¬ 
chased by the Indian Museum, and three the property of 
Capt. G. f\ L. Marshall, H.E., to whom I am indebted not 
only for the opportunity of describing this interesting insect, 
but also for permission to dissect one of the specimens in his 
collection. 


PROCEEDINGS OF LEARNED SOCIETIES. 

GEOLOGICAL SOCIETY. 

January 19, 1881.—Robert Etheridge, Esq., F.K.8., 
President, in the Chair. 

The following communications were read :— 

1. “ Further Notes on the Family Diastoporidae, Busk.” By G. R. 
Vino, Esq. Communicated by Prof. P. Martin Duncan, M.B. Loud., 
F.R.S., F.G.S. 

In continuing his reviow of the family of the Diastoporidm, the 
author stated that upon the question of the classification of the 
Polyzoa he is inclined to ncoept tho views recently published by the 
Ilov. T. Hincks, in preference to the earlier ones enunciated by 
Prof. Busk. He now described the forms found in tho lias 
and Oolite, including JMastopora stromatoporide*. Vine ( ssliasnca , 
Uuonst.), f). ventricosa , Vine, D. oolitvca y Vino, JJ. erkopora , Vine* 

The author then preceded to argue against the inclusion of the 
foliaceous forms in the genus Dhistopora , and concluded by giving 
a definition of tho genus as now limited by himself. 

2. u Further Notes on the Carboniferous Fenestcllidm,” By G. 
W. Khrubsole, Esq., F.G.S, 

The author pointed out the discrepancies in the descriptions 
given by Lonsdale, Phillips, M c Coy, and King of the genus Fcncs- 
tdfa as represented in the Silurian, Devonian, Carboniferous, and 
Permian formations respectively. He then proposed a new defini¬ 
tion of his own, and described the following species— F. plebeia, 
M‘Coy, F. mcmbranacea , Phil., F. nodulosa, Phil., Apofyporata, Phil., 
F. mma, M c Coy, F. halkincneie, sp. nov .; and in conclusion he 
pointed out that the few species to which he has reduced the Car* 
boniferous Ftnestellas find their representatives in the North-Ameri¬ 
can continent, only one really new form, F. Norwoodiana, having 
been doscribod there. 
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February 2, 1881.—ltobert Etheridge, Esq., F.ll.S., 
President, in the Chair. 

The following communications wore read:— 

l. “On the CoralliferoiiH Series of Sind, and its Connexion with 
the last Upheaval of the Himalayas.” By Prof. P. Martin Duncan, 
M.B. Bond., F.B.8., F.G.8. 

This communication is the result of the author’s study and de¬ 
scription ot the fossil corals of Kind, undertaken at the request of 
the Geological Survey of India. The history of tho researches in 
the geology of the Ter tiary deposits of Western Kind was noticed in 
relation to a statement made some years since by the author and 
Mr. Jl. M. Jenkins, F.G.8., that there was more than one Tertiary 
series there, in opposition to both D’Archiac and llairne. 

After a brief description of the geology of tho Khirthar and 
Laki ranges of lulls, which were culled Hala Mountains by the 
French geologists, the succession of tho stratigrapbical series demon¬ 
strated by the Survey under Blanford and Fedden was given, and the 
author proceeded to discuss the peculiarities of the bix coral faunas 
of the area, and to argue upon tho conditions which prevailed during 
their existence. A transitional fauna, neither Cretaceous nor Eocene, 
underlies a trap ; to the trap succeeds a great development of Nmn- 
mulitie beds, the ltanikot series, containing corals, some of which 
are gigantic representatives of European Nummulitic forms. A third 
fauna, tho Khirthar, succeeds, and a fourth, JKhirthnr-Nari, which 
was a reef-building one; and a fifth, I ho Nari, is included in tho 
Oligocone age. An iin]x>rtant Miocene ooralliferous series (the Gaj) 
is on the top of all. These fauna# above the trap arc Nummulitic, 
Oligocone, and Miocene in age ; and in the first two, European forms 
which arc confined to definite horizons are scattered indefinitely in 
a vertical range of many thousands of feet. The corals grew in 
Bhallow seas; but most- of them were not massive limestone-builders, 
but there were occasional fringing reefs, or rather banks of com¬ 
pound forms, which assisted in the development of limestones. Many 
genera of corals which elsewhere are massive, are pedunculate in 
Kind; and the number of species of the family Fungidoo is consider¬ 
able. There are also alliances with tho Eocene coral fauna of tho 
West Indies. 

The depth of tho coralliferous series and the intercalated unfossi- 
liferous sandstones &o. is, according to the Survey, 14,000 feet, 
without counting an estimated 6000 foot of unfossiliferoua strata in 
one particular group. The subsidence has therefore boon vast, but 
not always continuous. 

After uotioing tho numbors of genera and species in this grand 
series of coral faunas and the remarkable distinctness of each, the 
author proceeded to discuss tho second part of his subject. When 
President of the Society, he had stated, in his Anniversary Address 
for 1878, that he was not convinced of the truth of the theory of 
the Geological Surrey of India regarding the Pliocene age of the last 
Himalayan upheaval. The considerations arising from the position 
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of a vast thickness of sedimentary deposits overlying the Oaj or 
marine Miocene, and containing Amphinjon, Mastodon , Dinothenum , 
and many Artiodactyles of the supposed pig-like ruminant group, 
lead to the belief that the author was not justified in opposing the 
theory enunciated by Luldekor and the Directors of the Survey. 
The position of those Manekhar strata on the flanks of the mountain- 
system of Hind was compared with that of the sub-Himalayan 
deiK)sits. The faunas were compared, and the Hewalik deposits, the 
equivalents of the Upper Manekhar series of Hind, were pronounced to 
be of Pliocene age. They were formed before and during the great 
upheaval of the Himalayas, and in some places are covered with 
glacial deposits. 

A eompai ison was instituted between these ossiferous strata and 
the bods of Kppelsheim and Pikermi; and tho author discussed the 
quest ion relating to the age of terrestrial accumulations overl) ing 
marine deposits. 

2. “ On two new Crinoids from the Upper Chalk of Southern 
Sweden.’’ By 1\ H. Carpenter, Esq., M.A. Communicated by 
Prof. P. Martin Duncan, M.B. Loud., F.K.H., E.G.H. 

Stein-joints of a Crinoid resembling those of Bourgucticrinns have 
long been known in the Planerkalk of Htroben (Elbe) ; but on the 
discovery of tho calyx it was found to differ considerably from that 
genus. It was then referred to the genus AnUdon by Prof. Geinitz. 
Stems also resembling Bourgueticnnus have been found in the Upper 
Chalk of Kopinge (S. Bweden); and a calyx resembling that de¬ 
scribed by Prof. Geinitz has also been found. Prof. Lundgren 
kindly intrusted this to the author for description. 

For these two fossils he considers not only a new genus but also 
a new family required. He proposes for the former tho name 
Mesocrinus , as the characters of its calyx ally it to the Penta- 
crinida'. The author describes tho characteristics of tho genus 
Mesocrinus , and of the species M, medica (the Swedish species), 
and its differences from M. Fisckeri (from Streben), and discusses 
the relationships of the genus, which combines the characters of a 
Pentacrinus-Qiilyx with a Bourgueticrinus-atem . 

A new species of Comatula {AnUdon imprmd) from the Jgna- 
horga Limestone of Bcauia was also described, and its systematic 
position discussed. 

DUBLIN MICROSCOPICAL CLUB. 

January 15, 1880. 

Nostoc paradoarwn> Welw.—Prof. E. Perceval Wright, in exhibit¬ 
ing a minute portion of Nostoc paradoxum, Welw., said that he had 
been able, through the kindness of Mr. Corruthera, to forward morsels 
of four so-called Nostocs from Dr. Welwitscb'a collection to Dr. Bor- 
not, who was engaged in working out the species of this group, and 
that he had found that No. 19, from 41 Mossamedes, at an elevation 



839 


Dublin Microscopical Club . 

of J000 foot ” (1859), was Qlceotrichia natans , Thurot. No. 20, “ N. 
parado&um” might perhaj>s bo a distinct thing*, but the specimen 
found u ad mnscos dense ca^spitosos, juxtarivulos pr. Pedra Houague 
in ipso Prtesidio, 1857,” was both sterile and young; and if Dr. 
Bornet had found such in France he would not have hesitated to 
refer it to Nostoc ellipsosjwnnn. No. 21, 44 hab. ad rupes vulcani 
prope Cabondo, tempore pluvio, Feb. 1857,” was no doubt Nostoc 
commune ; and to this species might also be referred No. 22, found 
41 ad rupos.” 

Cystoliths in Leaves of Gymnostachum and Fittonia.—Mr. Green¬ 
wood Pim showed sections of the leaves of Gymnostachum and Fit- 
tonia, in which were remarkable cystoliths, hitherto unrecorded 
from these genera, although met with in other allied Acanthaceso. 
These bodies were rounded oblong in shape, slightly tubercular, and 
apparently destitute ot any susponsor (as in Ficus elastica ), and of 
cellulose basis, as dilute nitric acid dissolved them almost entirely, 
leaving a scarcely perceptible residuum. They were much larger 
than the oells of the parenchyma of the leaf, in which they occupy 
intercellular spaces. There ap]>earod but little, if any, specific dis¬ 
tinction between the loaves of Gymnostachum Vtrschaff* Itii and Fit¬ 
tonia anjyroneura , the two species exhibited. Hubsequent exami¬ 
nation of some half dozen of the forms of Acunthacom showed very 
similar bodies in all but one genus, Aplidandra . The other genera 
in which Mr. Pim obsorved these were Justicia , Thyrmcanthus , and 
AdhatodUy those of the last named being longer and more clavate 
than in the other forms. 

Dr. /Ammermann s Preparations of Fungi. —Dr. M‘Nab showed 
some examples of Dr. Zimmormann’s preparations of minute fungi, 
remarkable for the skill arrived at and success attained iu preserv¬ 
ing these delicate objects. 

Cosmarium isthmochondrum , Nordst., new to Ireland. —Mr. Archer 
showed Cosmarium isthmochondrum , Nordst., from Connemara, new 
to Ireland. This was, in unison with Nordstedt’s experience in 
Sweden, found in company with another rare species, Cosmarium 

r 'narium, Lundell; and, if carelessly viewed, the two species might 
confounded, as Nordstcdt remarks. But they are very distinct 
things ; indeed, onoc their differences are grasped, they could readily 
be distinguished, even under tho lowest power. The conspicuous 
and rather large and prominont papilla immediately over tho isthmus 
on each front surface of oaohsemioell is a morkod feature of the form 
in question (Cosmarium isthmochondrum ), and one very readily seen. 
There oould be no doubt that both tho forms entirely agree with 
those of Sweden. They are both very rare in Ireland. As yet C. 
quinarium has not turned up in tho east; it extremely sparingly 
presents itself iu Westmeath; but now and again in spots a somewhat 
copious gathering may be made in Connemara ; it is more rare in 
the south-west. 
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February 19, 1880, 

A Yertieilliura on Polyporus versicolor.—Mr. Pim showed a 
species of Verticilfium which grew in great quantities ou decaying 
Polyporus versicohr on stumps in u cold fernery at Monkstown. As 
he could not satisfactorily determine the species, he sent specimens 
to the Rev. J. E. Viy.e, who said he believed it to lie Polyactis vera. 
Mr. Pim, however, thought it rather a true Verticilliurn , most 
probably V. epimtpes, R. Ur. 

Structure of Siphon of My a arenaria.—Prof. II. W. Mackintosh 
exhibited two sections of the siphon of the common Lamellibranch 
Mya armaria, one being median, the other distal. Roth showed a 
large amount of musculur tissue, the circular fibres being lew in the 
median, but well marked in the distal part. The septum between 
the two tubes was composed of a band of connective tissue, which 
at each end radiated out and formed a fielw'ork, enclosing in its 
meshes the bundles of muscle. At each extremity of the septum 
w t re placed a large blood-vessel with a nerve on each side. The 
external surface w t o« composed of a layer of epithelium containing 
largo masses of black pigment-cells corresponding to the periostra- 
cuiu ; outside this was a layer of gelatinous substance presenting a 
stratified appearance, most probably consisting of mucus. The distal 
section show ed that the si phonal tentacles began as processes of the 
walls of the tubes, w’hioh became longer as the orifice was ap¬ 
proached. Their first beginnings could be detected some distance 
down in the tube. Roth Rutherford's carmine and Ranvier’s piero- 
carmine had been used • but the former gave the bettor results. 

Sections of Calculi .— Mr. R. W ills Richardson exhibited two 
sections of calculi: one was an excellent specimen of oxalate- 
of-limc calculus, and probably had its sourco in tho kidney; the 
other was one of several passed at intervals, and evidently came 
from the prostate, tho symptoms pointing to that origin. Tho sec¬ 
tions were made by Mr, Raker of London. Tho longest diameter 
of the oxalute-of-lime calculus was £ inch, and of the phosphate*of~ 
limo ^ inch. 

Staurastrum brasil tense, Lnndeil, new to Ireland. —Mr. Archer 
presented examples from Connemara (two only, all he had 
seon) of that noble form, Sfciurautrum brasiliense, Lundell, non 
Nordstodt. Lundell, in the text, gives expression to the suppose 
tion that this fine species, as regards the arrangement of tho endo- 
chrome,. presented a sta^e intermediate between tho central and 
parietal mode, or rather, as it were, uniting those two typos. Mr. 
Archer had satisfied himself, on getting a good end view of a quit© 
fresh example, that such is not the case, as tho endoohrom© radiates 
in double plates from the centre towards tho angles—in a word, 
agreeing with tho typo presented by tho majority of Staurastra , and 
not at all with the parietal arrangoment, such as occurs in 8. turn* 
dum &o. Mr. Archer could hardly aoquiosoo in the opinion that 
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Nord stedt’s Brazilian species could t>o truly the same as the Swedish 
and Irish one, which were precisely identical; the former is smaller, 
and cannot be at all so noble nn object. At first glanoo so fine a thing 
is most striking; and when first noticod, Mr. Archer, attracted by the 
three conspicuous spines at the angle, was momentarily under the 
impression that he had encountered $. Royanum in Ireland, itself a 
largo and fine sjtecies, but still a good deal smaller than S. brasiliense ; 
but a second glance showed the mistake, and 8. Royanum still re¬ 
mains undetected out of Glencoe, in Scotland ; nor did a search there 
on the occasion of a visit in the autumn of 1880 redisclose it. 

April 10, 1880. 

Pandorea Traversii , J. Ag.—Prof. E. Perceval Wright showed a 
preparation of Pandorea Traversii, J. Ag. species, for which ho 
was indebted for specimens to Prof. J. G. Agardh. It seems to 
show some interesting points of resemblance between the structures 
long since described to the Club in the young growing fronds of 
Griffiths*a setacea by T)r. Wright. 

The “puncta " distributed over the smooth cell-walls of Desmidieoe 
are really pits or depressions, not thickenings or points different in 
tint from the rest of the membrane. -Mr. Archer brought under 
notice some empty cell-walls of Cosmarium pyramidatum and soiuo 
other Desmidieee, in order to draw attention to the “ puncta ” or 
dots covering the superficies, with a view to show that these puncta 
arc really depressions or pits, not either mere darker, or brighter, or 
thicker points of the wall or membrane. Whether those depressions 
might not sometimes represent tubules passing right through, ho 
would leave in abeyance. That they rcully indicate hollows or pits 
is, in minute forms very “ finely punctate,” somowhat difficult of 
verification ; but on looking oyer a series of the “ smooth ” forms, 
as the puncta become more and more “ coarse ” the fact seems very 
readily mado out, until in such largo forms as the larger Euastra 
they appear, especially on tho inflated prominences, decided minute 
cup-like hollows. It may be, indeed, that these pits may present 
the appearance of having become filled with some more solid sub¬ 
stance, like a kind of excretion through such openings, giving some 
forms a psoudogranulate aspect. May it bo possible that the radi¬ 
ating lines noticeable in the enveloping mucous investment of many 
of such forms stand in direct connexion with these “ puncta and 
may such lines represent tubules carried on through such mucous 
coat ? forth from these radiating lines or striae in the mucus, which 
naturally stand vertically to the superficies of the cell-membrane, it 
is that “ Bacterium-Yike ” (to be no more precise) bodies may some¬ 
times (though the occasions are rare) bo seen to issue, and all the 
more readily on application of some pressure on the covering-glass, 
and then slowly totter off-—a fact that probably has not been gene¬ 
rally noticed. The nature of the puncta and markings in general 
on the Biatoms has often been the subject of dispute; but no one 
seems to have paid much attention to test what the nature of the 
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puncta in the Desmids is, which was Mr. Archer's apology for bring¬ 
ing forward the subject on tho present occasion. 

Advantages of Double Staining with Logwood and Eosin. —T)r. B, 
J. Harvey showed an ordinary typical specimen of epithelium as 
illustrative of the advantage to bo derived in some cases by double 
staining with logwood and eosin. Tho staining by the logwood 
was confined for the most part to the connective-tissue eloments, 
which were of a rich bluo-purple, whilst the epithelium was stained 
a most brilliant rose-red by tho eosin. The opitheliomatous nests 
made thus a most striking contrast with the surrounding sarcoma¬ 
tous structure. 

May 20, I860. 

Trachelomonas India, T. volvocina , and a new very hispid form. 
—Mr. Archer showed living examples oi a lew Flagellata be¬ 
longing to Trachelomonas — T. hulla , T. volvocina , as well as a 
very hispid and ornate form, probably a new specios. This was a 
laige form, the spines fore and aft long and numerous ; nock rather 
long, and margined by a few rather long spines; the body egg- 
shaped, and bordered by a number of shorter spines ; internal 
colour vivid green ; eye-speck brilliant; motion fidgety, but active. 
This is probably tho prettiest and most ornate of the pretty forms 
appertaining here, and might stand os Trachelomonos acanthopkora , 
n. sp. 

Kamularia cryptostcgia % n. sp., Pirn.—Mr. Greenwood Pirn 
showed llamularia cryptostegi.ce, Pim. This form, according to 
Dr. Cooke, who oxamined the specimen, is a now species, and is 
described under the above name in the current number of ‘ Gro- 
villea.' The threads are more developed than in the other species 
of the genus; spores large, oblong, and very numerous, with one to 
three very delicate septa. The plant grew on seeds of a CryptosUgia f 
sown in a small pot in Mr. Pirn's stove at Monkstown. Mr. Pim 
also drew attention to the fact that he had been ablo, by tho use of 
alcohol and glycerine jelly, to mount Moulds more satisfactorily than 
by using other methods previously tried. Doubtless it was m this 
way that the exquisite preparations by Dr. Zimmermano, shown by 
Dr. M‘Nab at a previous meeting of the Club, wears mounted. 

Structure of Arms of llossia macrosoma.—Prof. H. W. Mackin¬ 
tosh exhibited a transverse section of one of the arms of tho Cepha- 
lopod llossia macrosoma, which showed a large central nerve 
occupying tho axis of what appeared like a canal, the rest of the 
cavity of which was filled with a crystalline substance, probably 
sodium chloride ; outside this was a well-marked layer of connective 
tissue,, sending out bands between the bundles of longitudinal 
muscles which formed the bulk of the intermediate part of the arm. 
These bands again united to form a second sheath, external to which 
was another stratum of muscle, both longitudinal and circular, with 
nerve-branches through it. This stratum .graduated insensibly into 
the many-layered integument. There were bands of circular 
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muscle in the inner sheath of connective tissue; but no vessels could 
be observed. 

ft'oble mat leal Vegetable Growths .—Dr. E. Perceval Wright exhi¬ 
bited two forms of vegetable growth which had made their appear- 
anco in bottles of salt water in which Bryopsis plumo&a had been 
kept growing over the winter. One of them was evidently a fungal 
form, giving rise to immense masses of hyphen, with at intervals 
large groups of conirlia; this form chiefly grew under the water. 
The other, apparently a chlorophyllaecous form, was to be met with 
just on the margins of the water, and growing up towards the cork, 
in air. It was marvellously polymorphic in the outline of its colls, 
which, at one time connected to form irregular filaments, at another 
soparato, differed so much in Rhape from one another as to make 
it a matter of difficulty to find half a dozen alike. There did not 
seem to be any organic connexion between the two. 8mall morsels 
of the hyplne, when placed on a morsel of orange, fructified, and wore 
apparently to be referred to Mucor mucedo ; but the specimen got 
spoilt before this point could bo authoritatively decided. The green 
algas continued to grow, forming little fluffy tufts. 

Zygospores of Xanthidium Robinsonianum, Archer , exhibited for 
the second season. —Mr. Orowo presented zygospores of Xanthidium 
Robinsoniannm , Archer, quite bearing out, when fully developed, 
their characters of last year. Those examples wore taken at the 
same locality in co. Kildare. 

Staining of Spinal Cord of Bullock. —Mr. B. Wills Richard¬ 
son exhibited a cross section from fcho lumbar portion of the 
spinal cord of a bullock, stained in three colours, viz. carmine, 
picric yellow, and lilac. By daylight the three tints wore very 
distinct; but by ordinary paraffin lamplight the picric yellow and 
the lilac could scarcely be soon. However, by placing a piece of 
blue glass beneath the slide, the picric yellow could then be distin¬ 
guished. The section was mounted in Klein's damur solution. 

Aniline Blue and Logwood Staining. —Dr. Harvey showed two 
specimens illustrative of a now method of staining with aniline blue- 
black and logwood. The blue-black is dissolved in j-per-cent. solu¬ 
tion of alum, and mixed with the ordinary aqueous solution of log¬ 
wood chips in about the proportion of threo to one. The first prepa¬ 
ration was a specimen of the interauricular system from tho heart 
of a frog, showing the pneumogastric nerves and intrinsic ganglia in 
situ. It was mounted in glycerine. The second was a transverse 
section of the lumbar portion of the spinal oord of a child. It was 
mounted in damar. Dr. Harvey stated that he had got much better 
results by the use of this method than by the use of either dye 
separately. . 

Cosmarium Wittrockiij Lundoll, view to Ireland {probably new 
to Britain). —Mr, Archer exhibited, for tho first time noticed in 
Ireland, he believed in Britain, Cosmarium Wittrockii, Lundeli, 
a minute but pretty little species that might easily enough be over¬ 
looked. 
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A History of the Birds of Ceylon , 

By Captain W. Vinckjjt Lugo is, R.A. London, 1880. 4to. 

This work, of which the first part was issued in November 1878, has 
been completed by the publication of part 3, in September 1880. It 
consists of nearly 1300 closely printed pages in 4to, and is illus¬ 
trated by 34 coloured plates, a map, and several woodcuts. All the 
leisure time which the author could spare from his military duties 
during a residence of eight years and a half in Ceylon, and the in¬ 
cessant labour of three other years after his return to England, 
wore devoted to its preparation. 

Yet, voluminous as the work is, it includes accounts of 371 
species only of the fauna of Ceylon ; and it is therefore evidont that 
the author had a great deal to say upon his subject, and that in its 
treatment he relied rather on his eye and pen than on the skill of 
his artist. In fuct, the book boars on even puge the stamp of being 
written by a man who combined the method of the systematic 
student with the experience of the field-naturalist. The author’s 
object was not only to produce a scientific account of the birds of 
the island, but to write it in such a manner as to render its contents 
acceptable to tho educated class of the inhabitants, and to inspiro 
them with a taste for the stud) of birds. In both respects he has 
succcoded so well that, without hesitation, we can commend the 
work as a pattern to all faunistic workers. The plates belong to 
tho best productions of M. Keulemans, and represent tho species 
peculiar to the island. 

As regards the arrangement of the text, the article on each bird 
is composed of six parts, viz. sjnonymy, description, observations, 
geographical distribution, habits, and nidification. Tho descrip¬ 
tions go considerably beyond the limits of a diagnosis, yet are as 
concise and generalized as tho variations of plumage* of the species 
will admit. The “ observations ” are given chiefly for the benefit of 
the local student, and furnish collateral information as to continental 
specimens of tho same secies, or as to other species representing 
the Oylonose types in India or elsewhere. The geographical dis¬ 
tribution is worked out in a very elaborate manner, and must have 
cost the author immense labour, on account of the number of works 
which be bad to consult critically. The distribution within the 
island, tho habits, and nidification are based chiefly upon the author's 
own observations, Only, owing to the difficulty of observing the 
birds on their nests, and of obtaining reliable information, he has 
had to avail himself of the assistance gathered from A. Hume’s 
works on Indian oology, though he obtained many original 
notes from a valued correspondent, Mr. Parker. As regards that 
incubus of every ornithological work, the synonymy, the author, 
very properly, has limited his references to tho most important pub¬ 
lications, paying particular attention to those which contain local 
information on the occurrence of a species in Ceylon. For the 
author found Ceylonese ornithology not an entirely uncultivated 
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field of the Indian fauna. Besides Blyth, whose labours now possess 
rather an historical interest, Mr. Layard and Mr. Iloldswortb had made 
most important contributions to our knowledge of the birds of the 
island—the former adding not less than 110 species to the lists 
previously published, and supplying valuable information on their 
habits, in a paper which ho contributed to the pages of this journal 
nearly thirty years ago ; whilst the Litter supplemented Layard’s 
list by 24 species, thus bringing the total number of Ceylonese 
birds to 32d, in a carefully edited paper which ap]>eaml in 1S72 in 
tho * Proceedings of the Zoological Society/ As mentioned in the 
beginning of this notice, Captain Legge enumerates 371 species; of 
these, two Finches are known to have been introduced, and 
eighteen other species rost upon doubtful evidence*. Forty-seven 
species prove to be peculiar to the island, as arc also the two genera 
or subgenera Elaphrornu and St u mo mix. The majority of these 
species me nearly allied to hill-forms of the continent of India and 
Mnlayasitt ; and two crested Eagles of the genua Spizartu*, with the 
peculiar species of Flycatchers, Bulbuls, and Babbling Thrushes, 
represent closely allied forms inhabiting the Himalayas and Nil- 
gherries. The author considers that the avifauna of Ceylon, taken 
as a whole, is very closely allied to that of the southern portion of 
tho peninsula of India—a conclusion which fully agrees with our 
present knowledge of the Reptilian fauna. He further points out 
that in tho hill-regions of the countries where tho rainfall is similar, 
the near affinity of tho species is remarkable. Tho low-lying por¬ 
tions in the north of the island possess a similar avifauna to that of 
the Carnatic, and from that direction receive a cloud of migrants in 
the cool season. 

Although tho fauna of an island which, like Ceylon, is in close 
proximity to a oontinent does not possess that intense interest 
which attaches to that of oceanic islands, it is nevertheless of the 
highest importance to Biology t/iat the fauna of a district with such 
definal limits should be worked out completely and in detail, in 
order to enable tho students of future generations to perceive and 
appreciate those changes which, as we know, are constantly taking 
place in the distribution, habits, and characteristics of the species. 
Therefore tho importance of this work is to be measured not only 
by its value to tho specialist of the present day, but no less so by the 
help it offers with respect to those wide biological questions, tho 
solution of which depends on conscientious and accurate records like 
those contained in the present work. 

A Monograph of the Free and Semi-parasitic Copepoda of the British 

Islands, By George Strwarjdsor Bradt, M.D., F.L.8. 3 vols. 
Svo. London, Ray Society, 1878-1880. 

It is, perhaps, hardly necessary in these pages to say any thing in 
general praise of the ltay Society or of the admirable series of 

# One of these, Schanicola platyura deserves to be included in the number 
M Ceylonese specie, M R specimen in the British Museum is of undoubted 
authenticity, end its claim to this fauna is at least as strong as that of Neophron 
gingtniamu, * 

Ann, <fe Mag, N, Hist, Ser. 5. Vol . vii. 
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works that it has produced, Sinco its establishment in 1844, 
British naturalists, and especially zoologists, have had to thank the 
lUy {Society for so many splendid monographs, that its activity 
must be familiar to every one ; and we cun only regret that an 
organization which has ejected so much should appear to be lan¬ 
guishing for want of woll-morited support. The last publication of 
the Society, the title of which stands at the head of this notice, 
fully maintains the high reputation which has boon gained by former 
productions, and will be welcome to many workers. 

Some thirty yours ago, in the time of its early youth and vigour, 
the ltay Society published a 4 Natural History of the British Ento- 
mostraca,’ by the late J)r. William Baird, a work which embodied 
all that was known at the time of the Entomostracan Crustacea 
inhabiting these islands. At tlmt date, however, comparatively 
little attention had been paid to these denizons of our shores and 
fresh waters; and, indeed, the information given by Dr. Baird was, 
to a very great extent, accumulated by his own personal labours. 
With his book as a guide the investigation of the EntomoBtraca 
became a much easier matter than before, and the number of students 
who paid some attention to them naturally increased. At the same 
time dredging-operations were more systematically carried on; and 
new materials were thus constantly being brought to light, increas¬ 
ing enormously the number of known forms which might fairly be 
regarded as British, 

Moreover the zoologists of other countries have not been idle; 
and, in fact, they have done more in the way of describing new 
generic and specific types than those of Britain; so that the literature 
of the Entomostraca has of late jears been greatly increased, espe¬ 
cially at the hands of Scandinavian naturalists. In theVork now 
under consideration I)r. Brady describes the British genera aud 
species of the order Copepoda as limited by Baird—that is to say, 
the free and semi-parasitic forms, leaving out of consideration the 
truly parasitic types regarded by many recent zoologists as 
Copcpods, with which, indeed, they are directly affiliated by their 
developmental history. 

Home notion of the progress that has been made in tho study of 
theso little creatures may be formed from a mere comparative state, 
ment of numbers, Baird, writing thirty years ago, recognized only 
18 species of Copepoda; Dr. Brady in his present work describes 
151. It is true that a certain proportion of this addition may be 
due to the recognition of specific diversity where unity was formerly 
supposed to prevail, as is strikingly shown in the case of the genus 
Cyclops , in whioh, while Baird admits only the single species O'. 
quadricomu, Dr. Brady describes 14 species; but it must be 
chiefly ascribed to the discovery of new forms, especially among the 
inhabitants of the sea and brackish waters. 

In his treatment of his subject Dr. Brady adopts the division of the 
Copepoda into three great sections, as proposed by Thorell, namely:— 
Gnathostoma, with a pair of mandibles and three pairs of maxilla; 
Poecilostoma, with no mandibles, but with from one to three pairs 
of maxillffi; and Hiphonostoma, with a siphonate mouth usually 
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including the mandibles, and either destitute of maxillae, or tar¬ 
nished with such organs up to three pairs. This arrangement has 
been rejected by Claus; ami the structure of the mouth in tbo 
second group does really appear to be so exceedingly obscure as to 
render it somewhat problematical. Dr. Brady, however, discusses 
the question at some length (vol. iii. pp. 27-29), and givos his 
reasons for adhering to IhorelPs classification. The name Sipho- 
nostoma seems to be unhappily chosen for the third division, as it 
was applied to a different nearly allied group by Latreille, and 
adopted by many later writers, including Dr. Baird. Hence its use 
in the above sense can only lead to confusion. 

Of course much of the increase in the number of species above 
referred to is due to the minute analysis of characters which has 
oome into vogue within the lust twenty or thirty >ears ; and owiug 
to the same cause the number of genera recognized has been aug¬ 
mented to the fullest possible extent. The lf>l species described 
are referred to no fewer than fi7 genera ; and, making evor> allow¬ 
ance for the fact that many of these genera undoubtedly include 
other species not belonging to the British fauna, we may, without 
criminal scepticism, foul doubtful whether the progress of science is 
favoured by such minute subdivision. No doubt there are many cuses 
in which genera, and even subfamilies and families, must be founded 
for the reception of single species; but the excessive splitting-up 
of genera and higher groups is the weak point of modern zoology. 
Analysis is the one thing needful according to the present zoological 
creed; and as it is far more easily carried out, or rather can bo 
carried out without the possession of any special fitness for the 
task, whilst the attempt at a synthetical view of tho classification 
of animals calls for certain natural qualifications which every one 
does not possess, we may expect to see the analytical method in 
natural history flourish exceedingly, especially in the hands of the 
rising generation of school-taught professional naturalists. 

lieturning from this digression, we may say that Dr. Bradys 
book furnishes evidence in every page of the most careful work. A 
short outline of tho general anatomy and development of the Cope- 
poda is given by him in his third volume ; and in the introduction 
to the first he discusses tho general classification of the group, con¬ 
cluding with excellent tabular synopses of the families and genera, 
which will prove most useful to the student. The more detailod 
characters of the various groups and species arc evidently drawn 
up with the greatest care ; but only tho more important synonyms 
of the latter are given in tho case of those old-established species 
which have necessarily been frequently described by previous 
authors. The distribution of tho species is carefully indicated. 
Tbo illustrations consist of an immense number of figures of the 
entire animals and of their characteristic parts, occupying no fewer 
than 93 plates. These figures, which are nearly all in outline, have 
been drawn by the author himself, and admirably put on the stones 
by Mr. Hollick. In fact, both as regards the text and the illus¬ 
trations, this is a work of which both the author and the Ray 
Society may bo justly proud. Although not so showy as some 
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previous publications of tho Society, it is a book of sterling value, 
and one that will be of the most essential service to the student of 
British zoology* 


MISCELLANEOUS. 

Notes upon the Food of Predaceous Beetles. 

By E. M. Websteii, 

Puny thought it nothing to the credit of tho philosophers of his 
day that while they wtre disputing about the number of heroes by 
the name of Hercules, and the site of tho sepulchre of Bacchus, 
they should not have been able to decide whether or not tho quoen- 
boe possessed a sting*. 

While tho problem of tho boe-sting 1ms long boon decided, and 
heroes by the name of Hercules have ceased to trouble the minds of 
men, there are problems of vital importance regarding the habits of 
tho insects which, during the greater portion of the year, we meet 
daily in abundance, that still remain unsolved. 

The most important as well as the most abundant of these insects 
are the beetles. 

While found in almost every conceivable situation, while our 
naturalists count the species in their cabinets by thousands, it 
w r ould be difficult to point out a single species the food-habits of 
which wo fully understand, when both the larva and imago state 
are taken under consideration. 

True, wo have a sort of ritual laid down by entomologists, based 
upon the fact that certain species have been known tq feod upon 
certain substances; but this can no more be considered as proof 
that notliing else enters into their natural diet, than does tho 
moat of which wo may partake at dinner prove us to be strictly car¬ 
nivorous, or the bread or fruit, that wo are exclusively vegetarians. 

An illustration of this doublo diet of beetles is found in the case 
of the European tiilphn opaca , Linn., the larva of which has been 
known to feed to an injurious extent upon the leaves of the beet 
and ui angel-wurzelt. 

.But one of tho most fortunate in getting tho benefit of our igno¬ 
rance is the family Oarabidas, to uttor a word against which is 
almost considered a sacrilege. 

But, tiuo to tho adage “ murder will out,” occasionally a species 
is found feeding upon vegetation with a voracity that would do 
credit to a Chrysomelid. Of these in Europe, besides the Zabms gihhus 
in both stages, some species of Pterostichus , Amara, and Omopkron , 
and Calathus lotus, Westw., are said to injure grain by eating off 
tho young shoots or destroying t he seedj. 

Two species of Bemhidium (lampos and monticola) have been de¬ 
structive to the forests of Upper Austria §♦ 

* Plin. Hist. Nat. 1. xi. c. 17. 

t CurtiB, ‘Farm Insects/ p. 888. 

\ Deport U.8. Agr. Hop. pp. 70, 80. 

§ Deutsche cntomologische Zoitechrift, 1879, p. 17. 
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Broscrn cephaUtes attacks the growing grain; and Arista* bucepha- 
his devours the seeds of grass*. 

In our own country the Owophron lahiatum, Fab., injures tko 
shoots of young corn in the Southern States. 

Harpaim calujinosvs , Fab., is suspected of feeding upon grain 
in stack in Maryland, and also of eating timothy seeds from the 
headst. 

E. T. Dale, of Jasper, Mo., forwarded to the editors of the * Ame¬ 
rican Entomologist * specimens of an insect found by him feeding 
upon the seeds ot a plant unknown to him. Upon examination they 
proved to be 11. calirjinosnsX. 

According to Mr Mather, of Marshalltown, Iowa, the larvae of 
some species of llarpalm are destructive to his evergreens, he 
"having found them eating off the root,s§. 

The foregoing is a synopsis of all facts relating to the vegetable- 
feeding Carabiche, so far as known to the author of this paper. A 
number of years ago the writer commenced the study of the food 
of beetles, correctly judging, from what was then known, that either 
naturalists wcio in error in their suppositions, or else that inuocont 
insects were wrongly accused. And he is tree to confess his parti¬ 
ality to the former theory as being the most correct. But after 
several years of study and observation, 1 have found to my astonish¬ 
ment not only the species accused but others also of this family 
feeding largely upon vegetable substances, both useful and noxious. 
Among my earliosi observations upon this subject 1 noted the abun¬ 
dance of Oaru bidap about tbo shocks of wheat in a field where a 
violent wind-storm had blown down a large number of sheaves, 
under which, upon their being replaced, large numbers of Harpalus 
ealiginosus , ptnnsyl van irus , and herbivayus , Pterostichus lucublandus , 
and Anisodactylus halt i more mis were observed. 

The wheat was drawn in and threshed directly from tho field; 
and a large percentage of the kernels were badly eaten. Previous 
to the threshing, in another field, a specimen of H . penmylv aniens 
was captured with a partially' eaten grain of wheat in its mandibles. 
The eaten grains of the threshed wheat seemod to agree with the 
fragments found in the jaws of tho beetle ; and as no other destruc¬ 
tive elements were noted, the facts seemed to suggest that the 
damage was done by the before-mentioned Carabidee. A fow days 
after, //. pcnnsylvanicus was found eating Iho now fully ripe seeds 
from a head of upright timothy grass, and was observed to detach 
them from the glumes. The same species has since been seen feed¬ 
ing largely upon rag-weed (Ambrosia artemismfolia , Linn.) during 
September, the seeds apparently being tho favourite part. A short 
time after it was found upon timothy grass, it was observed eating 
the seeds of prairie-grass (Panicum crus-yaUi , L.); and tho same day 
another individual was found devouring an Jps fasciatus t Oliv., one 
of the Nitidulidm, thus proving its carnivorous propensities also. 

# Westwood’s Introduction, i. p, 01. 

t Report U.S. Agr. Dep. 1868, p. 80. 

J Am. Ent. o. s. vol. i. p. 80. 

§ Am. Ent. n, s. vol. i. p. 20. 
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H . caliginosm is likewise found eating the seeds of Ambrosia arte - 
misia^folia, 

II. herbivagus feeds largely upon the tender shoots of grass during 
March, cutting them off just below the surface; but later it selects tho 
tender blades and the discoloured parts usually found under boards, &c. 

Armra auguslata, Say, is found quite abundantly upon the heads 
of Juno grass (Poa pratensis , L.). Hut the most voracious Carabid 
onemy of this grass is the Amsodactylus sericeus , Harris. 

Early in Juno 3K7H vast numbers of these beetles were noted 
upon the heads of this grass; in fact, spots several yards in 
area were literally covered with them. Alter patient watching 
(for they are very timid) the proof was conclusive that the unripe 
seeds were what they were after, and not microscopic insects, as 
was at first supposed. * 

The insect is not only cunning, drawing up its legs and dropping 
to the ground upon the least disf urbanoe, after the manner of a 
Clirysomelid, but also shows considerable ingenuity, it grasps tho 
lower extremity of the glume tightly in its mandibles, then relax¬ 
ing sligbtl), passes upward and again tightens its grasp—u series 
of movements which flnully force the seed, which is now of the 
consistency of cream, out at the apex. This it at once proceeds to 
devour with an appetite which reminds one quite forcibly of a tramp 
who has l>een obliged to earn his diuncr in advance. Later in the 
season it is found feeding in the same manner upon the seeds of 
Agrostis vulgaris, Witt. Specimens of Anisodactylas haltimorensis. 
Say, were observed feeding upon the marrow and fatty matter 
clinging to the tibia of some dead animal, probably that of an ox. 
Attention is called to this as being in perfect accord with micro¬ 
scopic observations reported by Mr. Forbes upon another specimen 
found upon grass a few months later. 

Calathas gregarius, Hay, may be found abundantly upon tho heads 
of timothy grass during tho early mornings of the beginning of July. 
Of tho genus Platynus only a single observation has been obtained; 
and this was during the latter part of June of tho present year, when 
two specimens of P. cupripeunis , Say, were seen harassing a half- 
grown cricket, which they had already disabled. The carnivorous 
habits of beetles are often as difficult to discover as their vegetarian. 
Usually they are not at all in favour of public dinners, and, like 
boasts or birds of prey, prefer to drag their victims to some secluded 
nook to devour them; hence if the observer gets any insight into 
this part of their domestio affairs, he must take them by surprise. 
In this manner a Staphylinus cinnamopterus, Urav., was surprised 
while in tho act of devouring an Anomor/lossus pusillus , Say, having 
first, to guard against its escape, eaten off four of its ldgs. 

In unother instance, a Dyschirius globuhsm , Say, was observed 
to spring upon a small salmon-coloured maggot-liko larva, and, after 
disabling it, to start off to select a propor place to devour it. After 
the lapse of several minutes it returned to drag its victim under a 
small clod of dirt and leisurely feast upon it. 

After the same manner a Brady cellos rupestris, Say, was surprised 
under a stone while eating a small white thread-like worm. 
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Another family of beetles whose hitherto almost untarnished repu¬ 
tation it seems to have fallen to my lot to soil is the Coccinellidte. 
With the exception of Epibichna borealis, Fabr., the larva of which 
feeds upon the vines of the gourd family*, those insects in our 
country have been considered strictly carnivorous, although several 
European species arc known to deviate from this rule. 

This season, specimens of Meyilla maculata , I)eg., havo boon taken 
while feeding upon the pollen of the dandelion (Taraxacum dms- 
leoms ); and it is not at all improbable that the pollen of other plants 
also forms a part of their diet, as they are rather common upon the 
blossoms of plants and fruits. 

No accurate estimation of the value of tho Ooleoptera could be 
obtained without including the Telephoridee. Besides Chaulio - 
gnathus penusiflvanic us, Forat., which has been found feeding upon 
the larva' of the Conotraclielus nenuphar, Hbst. f, and Telephone 
bilineatus , Say, which is such a powerful auxiliary in checking the 
ravages of the western locust Podabrus tomenkmis, Say, has been 
observed feeding upon tho cotton-wood gall-lice, Pemphigus populi- 
ventr , Fitch, and P. pojmlicaulis, Fitch. These beetles some¬ 
times place themselves at the opening of the gall, occasionally as 
many as four together, and cutch tho mature lice as they attempt an 
egress, and sometimes plunge their ilat head and thorax into the 
cavity and draw forth and devour large and small indiscriminately. 
During the latter part of June and the beginning of July these beetles 
are very abundant, not only upon trees affected by gall-lice, but upon 
other plants also .—Illinois ;State Lab . of Mat Hist., Nov. 1880. 


Giant Squid (Architeuthis) abundant in 1875 at the Grand BanJcs. 

By A. E. Verjull. 

From Oapt. J. W. Collins, now of the U.8. Fish Commission, [ 
learn that in October 1875 an unusual number of giant squids 
were found floating at the surface, on the Grand Banks, and mostly 
entirely dead and more or less mutilated by birds and fishes. In 
very few cases they were not quite dead, but entirely disabled. 
Theso were seen chiefly between N. lat. 44° and 44° 30', and be¬ 
tween W. long. 40° 30' and 49° 50'. He believes that between 
twonty-flvo and thirty specimens wore secured by the fleet from 
Gloucester, Mass., and that as many more were probably obtained 
by the vessels from other places. They were cut up and used as 
bait for codfish. For this us© they are of considerable value to 
the fishermen* Captain Collins was at that time in command of the 
schooner 4 Howard/ which secured five of these giant squids. These 
were mostly from 10 to 15 feet long, not including the arms, and 
averaged about 18 inches in diameter. The arms were almost 
always mutilated. The portion th&t was left was usually from 3 to 
4 feet long, and, at the base, about as large as a man’s thigh. 

One specimen, when cut up, was packed into a large hogshead 


* 


Am. Ent. o. s. vol. ii. pp. 12 & 378. 
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tub, having a capaoity of about 75 gallons, which it filled. This tub 
was known to hold 700 lbs. of codfish. The gravity of the Archi- 
teuthis is probably about the same as that of tho fish. This would 
indicate more nearly the actual weight of one of these creatures than 
any of tho mere estimates that have been made, which are usually 
much too great. Allowing for the parts of the arms that had 
been destroyed, this specimen would, perhaps, have weighed nearly 
1000 11m. 

Among the numerous other vessels that wore fortunato in scour, 
ing this kind of bait, Capt. Collins mentioned the following:— 
The schr. 4 Sarah P. Ayor,’ Capt. Oakly, took one or two. Tho 
4 K. K. Nickerson,’ Capt, M 4 Donald, secured on^ thut*h a d its arms 
and was not entirely dead ; ho that it wan harpooned. Its tentacular 
arms wore 33 feet long. The schr. 4 Tragabigzanda/ Capt. Mallory, 
secured three in one afternoon. Those were from K to 12 feet long, not 
including the arms. These statements are confirmed by other fisher¬ 
men, some of whom state that the “ big squids ” wore also common, 
during the same season, at- the 44 Flemish Cap,” a bank Hituated some 
distance north-east from the Grand Hanks. 

The cause of so great a mortality among these great Cephalopoda 
can only be conjectured. It may have boon due to some disease 
epidemic among them, or to an unusual prevalence of deadly para¬ 
sites or other enemies. It is worth while, however, to recall the 
fact that these w r ere observed at about the same time, in autumn, 
when most- of tho specimens have been found cast ashore at New¬ 
foundland, in different years. This season may, perhaps, be just 
subsequent to their season for reproduction, when they would be 
so much weakened as to bo more easily overpowerod^ by parasites, 
disease, or other unfavourable conditions.— Amer. Journ, Sci., March 
1881. 

On the Histolysis of the Muscles of the Larva during the Postem- 
bryonic Development of the Dip ter a. By M. H. Viallaites. 

It has long been known that all the muscles of the larva of the 
fly disappear at the moment when the insoct passes into the pupa 
state; but no observer seems to me to have studied tho phenomena 
which accompany this disappearance, known under the name of 
histolysis . In my investigations upon this subject I have examined 
more than 400 sections * made across entire larva? and pupas of 
Musea vomitoria , previously fixed by picric-acid, hardened by alcohol, 
and coloured with carmine. To arrive at a correct understanding 
of the phenomena which characterize the histolysis of muscle, it is 
desirable, in the first place, to determine exactly the structure of 
the primitive bundle in the larva. Before the latter has become 
motionless the primitive bundle, observed in a transverse section, 
presents a sarcolemma enclosing tho contraotile mass, which ex¬ 
hibits the characteristic pattern of Cohnheim’s areas, and, 
further, nuclei. Of those, some are situated beneath the saroo- 
lemma, the others in the heart of the contractile mass; it is difficult 

* All these sections are preserved. 
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to distinguish a double contour in them ; they are lenticular, pretty 
strongly coloured red by carmine, and present in their interior some 
darker granules. From the first day of pupal life the primitive 
bundles thus constituted begin to disappear, and this according to 
two different modes, both of which may bo observed in the same 
animal. One of these modes is characterized by the excessive 
activity and proliferation of the muscular nuclei; the other, on the 
contrary, by their degeuerescenoo and death. 

1. Disappearance of the Muscle accompanied by Proliferation of the 
Nuclei .—tn the bundles which disappear in accordance with this 
mode, flic earcolemma has disappeared evon before tho envelope of 
tho pupa has acquired its characteristic brown appearance ; the con¬ 
tractile substance has become homogeneous; tho nuclei, both those 
situated beneath the saroolemma and those in tho midst of the con- 
tractile mass, ha\e become spherical, and acquired the property of 
being coloured by carmine of a very dark purplish red, which cha¬ 
racterizes them. Such a nucleus soon acquires the value of a 
oompleto cell; it is surrounded by a layer of protoplasm, which is 
itself clothed with an enveloping membrane. In this protoplasm 
are seen lour or five spherical granules of a bright rose-colour; 
these granules enlarge, and soon attain the sizo of tho nucleus, when 
there is produced a mulberry-like mass composed of five or six 
grains lodgod in a common envelope. One of these grains, the true 
muscular nucleus, is of a purple-red, while the others are bright 
rose-colour. The membrane soon disappears, and the purple and, 
rose-coloured nuclei separate. 

This proliferation oi tho muscular nucleus takes place on the spot; 
and the contractile substance becomes absorbed around it to lodge 
these new formations. These light rose-coloured nuclei, the mode 
of formation of wliich wo havo just seen, multiply in their turn by 
a mode amdogous to that which gave them birth. In proportion as 
the embryonic cells thus produced increase in number the contrac¬ 
tile substance is absorbed. In a section tho primitive bundle then 
appears constituted as follows:—The contractile substance, which 
has become perfectly homogeneous, exhibits a deeply notched sinu¬ 
ous bordor ; these sinuosities are occupied by the embryonic cells, 
due to the proliferation of tho muscular nuclei; and they are deeper 
in proportion as this accumulation of embryonic cells is more con¬ 
siderable. Tho central part of the contractile mass appears pierced 
with holes of irregular outline, filled with embryonic cells due to 
the proliferation of the intramuscular nuclei. 

At a more advanced stage tho place that was ocoupied by the 
muscular bundle is indicated only by a mass of embryonic cells in 
course of incessant proliferation. 

2. Disappearance of the Muscle accompanied by the Degcnerescenc* 
and Death of its Nuclei .—After the disappearance of the sareolemma 
the muscular nuclei appear with a very distinct envelope presenting 
a double contour; they still retain thoir lenticular form; their 
centre is ocoupiod by a small spherule formed of fine granules, which 
are then the only coloured parts of the nucleus. The granules 

Ann. <fe Mag. N. Hist. Ser. 5. Vol. vii. 26 v 
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which constitute this spherule becomo fewer and fewer; they seem 
to separate from each other; and finally they disappear; the nuoleus 
is then represented only by its envelope, which looks like an empty 
shell. “While the nucleus is undergoing theso transformations the 
contractile substanco gradually disappears, melting away, so to 
speak, and this in so regular a manner that the general form of the 
bundle is not altered. The product of this sort of dissolution seems 
to he a colourless very finely granular substanco, enveloping the 
portion of the contractile mass that has not yet disappeared. In 
this granular mass we find the muscular nuclei in their place and 
in all the degrees of degeneration that 1 have just indicated. 

Thus the muscles of the larva are destroyed at tho moment when 
the latter passes to the pupa state, and this in two quite different 
modes. In tho first case tho musoular nuclei, becoming active, pro¬ 
liferate and give origin to a whole swarm of embryonic cells; and 
these grow and multiply at the expense of the contractile mass, 
which seem8 to disappear before their invasion. In the second ease 
the muscular nuclei seem to degenerate and die, while tho contrac¬ 
tile substance gradually disappears as by a regular solution.— 
Comptes Ilmdu February 21, 1881, p. 416. 

On a new Form of Segmental Organ in the Trematodes. 

By M. E. MacIL 

The authors who have observed the ciliated organs in connexion 
with the vasculo-excrotory apparatus of tho Trematodes (Thiry, 
Biitschli, J. Fraipont) have described them in the species that they 
have studied us little ciliated funnels, often unicellular, each bearing 
upon a differentiated plate a vibratile flagellum. In studying a 
small Distomum from the intestine of Vespertilio murinus we have 
ascertained the existence of a very distinot conformation. 

The ciliated organ is single. It is a pretty large cup situated in 
the median line towards the posterior third of the body, immediately 
beneath the transverse vitelloduot. Its diameter is nearly half that 
of the ventral disk, which is situated a little above it. Its orifice, 
turned towards the ventral surface of the body, is clothed with a 
row of long vibratile cilia, which, when they are in movement, give 
it the aspect of one of the ciliated wheels of certain Itotifera. From 
this ciliated funnel start foux; vessels. The two superior are directed 
upwards, and soon elude observation. The two inferior have a 
transverse direction; after a short course they open eaoh into the 
corresponding branch of the groat terminal cavity of this apparatus* 

This Distomum has great analogy with D . asciaia of Van Beneden. 
It differs from it, however, in the place occupied by the vitello- 
genes. Instead of being in the anterior part of the body, in front 
of the second disk, they occupy its posterior part. They are two 
ramified glands in the form of an H, situated below the ovary, 
against the upper extremity of the two large branches of the excre¬ 
tory vesicle; the transverse vitelloduot passes immediately above 
the ciliated organ in question, and presents a pyriform dilatation in 
its median pari. The intestine is formed by two wide cocoa, which 
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scarcely reach the level of the second disk .—Comptes Rmdus , Feb¬ 
ruary 21, 1881, p. 420. 

On the Circulation and Respiration of the Ophiuridro. 

By M. N. Apostolidks. 

Having had at my disposal numerous living Ophiurans in the 
laboratories of Roscoff, the Sorbonne, and Port Vendres, I have 
been ablo to apply to these animals peculiar processes of fine injec¬ 
tion ; and these processes have furnished me with novel results, 
which I have the honour to communicate to the Academy. My in¬ 
vestigations have been made upon the following species :— Ophiura 
tewturata t Lam.; tyhiura albida , Forbes ; Ophiocoma granulata , 
fill for mis y and neylccta, Forbes ; and Ophiocoma rosula , Joknst. 

1. After a successful injection of the aquiferous system, on dis¬ 
secting tho interbrachial space of the madreporic plate, we come 
upon a dilated whitish canal, rendered rigid by calcareous plates; 
and on tearing this canal we see, towards tho middle, a brownish 
inflated mass, the supposed heart of authors, on the side of which 
there is a fillet containing the injected material. This fillet is the 
sand-canal. This experiment, frequently repeated upon different 
species, shows that the sand-canal becomes injected at the same 
time as the aquiferous system, and that tho supposed heart is inde¬ 
pendent of that system; further, the particles of injected materia] 
found outside the madreporic plate prove that the sand-canal, ex¬ 
tending from the aquiferous ring to that plate, establishes a direct- 
communication botween the aquiferous system and tho exterior. 

2. “ The heart is the true centre of the circulation ... , it is a 
plexus of anastomosing vessels which unites the two rings , oral arid 
aboral.” It is thus that M. H. Ludwig defines the structure and 
function of the heart. With regard to the two rings, at the discovery 
of which he arrived by coloration with hmmatoxyline, he admits that 
he knows " neither their contents nor their structure.” 

The organ called the heart presents very various stiuctures and 
relations. By a careful dissection it is easy to see that it has an 
elongated form, and is produced into a rectilinear canal going to 
the madreporic plate; an injection, forced into tho brown mass 
whioh represents it, immediately fills this prolongation and appears 
on the outer surface of the madreporic plate. Its structure, when 
studied in a heart taken from a living animal, shows that it is a 
gland with a proper excretory canal opening outward, and not an 
organ of circulation. On each side of this hitherto misunderstood 
gland we see two small fibrous bands, directed laterally towards 
the base of tho arms ; they become vividly coloured by haematoxyline, 
like the analogous bands which sustain the Folian vesicles; but 
the liquid injected into the heart never wont in their direction* 

3. An injection forced between the integument and the digestive 
tube fthat is to say, into the general cavity) never shows itself ex¬ 
ternally, and never penetrates into the aquiferous system. The 
general cavity is therefore entirely closed; it is formed of a widened 
portion surrounding the digestive tube (peristomachal space) y which 
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contracts at its upper part to lodge the atnbulaoral ring, and sends 
a flattened prolongation to the dorsal surface of the arms (dorsal 
space). Within the aquiferous ring we find the nervous band form¬ 
ing a complete ring around the oesophagus. To find this we hare 
to tear a membrane which envelops it and separates it from the 
general cavity ; then we see the injection which fills tho spaoe situ¬ 
ated beneath it and surrounds the nervous system (perxnervous 
space). If, now, wo make a seotion of an arm, we find in the lower 
part a furrow hollowed out in the discoidal nssiolo, and which con¬ 
tains the ambulacral canal and the brachial nerve. This latter, 
flattened and bent into a crescent-like form, is in contact with the 
canal by its thin margins, and thus bounds a rounded space inde¬ 
pendent of the cavity which surrounds it (radial space). What are 
the relations of tho peri nervous space and of the radial space to tho 
general cavity ? Around each ambulacral canal going to an arm 
there is a spaoe hollowed out in the calcareous pieces and connected 
with tho general cavity ; in the same way, around every nerve issu¬ 
ing from the ring there is a space communicating with the envelope 
of the band. Now these two spaces advance to meet each other, at 
tho same time Os the parts which they contain, and unite at the 
level of the furrow, thus placing tho peri nervous Bpace widely in 
communication with the general cavity. The two spaces unite into 
one, which occupies tho whole cavity of the furrow enveloping the 
vessel and the nerve (peripheral space), and occupying the circular 
interspace between these two organs (radial space). Lastly the 
general cavity communicates with the incruated envelope already 
indicated as surrounding tho sand-canal and the heart, whioh was 
long regarded as the sand-canal itself (stone-canal of authors). 

These observations show that no system of propor canals exists, 
but spaces in close connexion with the general cavity. 

On observing a living animal from the dorsal side we see its body 
swell up and collapse alternately ; if we turn it over in a liquid con¬ 
taining coloured particles we see a double current around the genital 
slits. By injecting a coagulable liquid through one of these slits 
we find that the orifice gives access to a largo, closed sac, dilated 
in its ventral region, contracted towards the back, immersed in the 
goneral cavity, and having on its outer surface the genital utricles 
These sacs, first seen by Ludwig, who suspected their function, 
were nevertheless regarded by him as appendages of tho generative 
organs, and roceived the name of pouches. Experiment, and espe¬ 
cially the dose relations of the sac with the nutritive liquid of the 
general cavity, must lead us to consider them true respiratory sacs. 

From these facts we regard the circulatory system asformed by the 
general cavity and the spaces connected with it; and we think that 
the respiratory sacs, by their alternate oollapse and dilatation, invite 
the blood into the peristoraachal cavity and afterwards drive it to 
the periphery. This very simple arrangement explains how the 
blood, bathing all the organs, respires and is set in motion.—* 
0<mptes llmdus , February 21,1881, p. 421. 
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XXXIV .—Seventh Contribution to the Knowledge of the 

Fauna of Madagascar *. By l)r. ALBERT Gunther, F.R.S. 

[Plato XIX.] 

A SMALL collection of reptiles made in the district of Betsileo 
contains several very interesting novelties, among them again 
a distinct species of Chammleon , The specific variety of this 
genus seems to be inexhaustible, and it reminds us in this 
respect of Anolis , although, fortunately, the species are dis¬ 
tinguished by more palpable characters. 

# The previous contributions are the following :— 

1. “ Notes on some Mammals from Madagascar/’ Proc. Zool. Soc, 1875, 
p. 78. 

2. “ Notice of two new Species of Mammals from Madagascar/’ Ann. 
& Mag, Nat. Hist. 1875, August. 

8. “Descriptions of some now species of Reptiles from Madagascar,” 
(hid. 1877, April. 

4. “Description of four new Species of Ohamsoleon from Madagascar/’ 
Proc. Zool. Sod. 1879, p. 148, 

6, “ Description of a new Species of Chamceleon from Madagascar/’ 
Ann. & Mag. Nat. Hist. 1$79, September. 

0. (i Description of new Species of Reptiles from Eastern Africa/’ ibm, 
1880, September. 

Ann. & Mag. N. Hist. Ser. 5. Vol. vii. 27 
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Ohanmleon 0’SfiauqJmessii* sp. n. 

(PL XIX.) 

This species is allied to Chameleon rarsonii from which 
and other similarly armed species it differs in the structure ot 
the skin. 

Snout of the adult male produced into two flat compressed 
high horns, slightly divergent in front, and covered with 
large scutes; the space between them is broad and deeply 
concave and covered with rather large shields. Occipital 
region flat, slanting from behind forwards, with a rounded 
margin behind, and without lateral flaps. A dorsal crest is 
indicated by a short row of small pointed tubercles, and ceases 
entirely before the middle of the length of the trunk. No 
median series of enlarged tubercles on the throat or abdomen. 
8kin of the body and tail finely granular, with series of rather 
large rounded tubercles ; similar more crowded and more 
conspicuous tubercles on the throat. Heel without spur or 
prominence. 

The coloration is now uniform brownish grey, the lower 
jaw and throat nearly black, witli the tubercles yellowish 
white. 

I have seen only one specimen of this very distinct species, 
from Bctsileo ; it is an adult male. It is 15i inches long, the 
tail measuring 9 inches. 

This species is named in memory of my friend and fellow 
labourer Arthur 0\Shaughnessy, who had zealously devoted 
himself to the study of Lizards, when his useful labours were 
interrupted by a premature death (30th January, 1881). 

Chamoileon brcvtcornts. 

Chameleon hrevicoi'ni*, Gunther, Proc. Zool. Soc. 1879, p. 148, pi. xii. 
fig. A. 



Of this species I have now a scries of five male specimens 
before me, all from Bctsileo. The short protuberance of the 
snout, from which this species takes its name, grows with age: 
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in an individual 13 inches long tho horn is as long as thediameter 
of the orbit, covered with large smooth scales, and concave 
abovo: it is as long as in the specimen of (Viarmvlcon malthe 
figured on pi. xii. of the paper quoted. From that species C. 
brevicornis is readily distinguished by the posterior notch be¬ 
tween the occipital Haps and the large scutes covering these 
flaps. In younger specimens the horn is only half or two thirds 
of the length of the orbit, or still shorter. 


Liopliis quinqtulineatus , sp. n. 



Scales in 21 series. Head short; snout rather pointed; 
eye small, with round pupil. liostral shield protruding, 
extending on to the upper surface of the head; anterior 
frontals small, one third the size of the posterior; vertical 
rather longer than broad ; occipitals somewhat shorter than 
vertical and postfrontals together. Loreal short; oneprse- 
ocular, not reaching the vertical; two postoculars. Eight 
upper labials, the fourth and fifth entering the orbit. Tem¬ 
porals 1-f 24-2, the foremost in contact with the lower post¬ 
ocular only. Three lower labials, in contact with the anterior 
chin-shields. Ventrals 148; anal divided; subcaudals 46. 
Posterior maxillary tooth strong. 

Upper parts brown ; a bioad margin round the upper jaw 
brownish yellow, both colours being divided by a sharply- 
defined line. Two narrow dark lines on each side of the body, 
and one along the median row of scales on the back. Lower 
parts uniform whitish. 

Two specimens from llctsileo. Total length 17 inches, 
the tail measuring 3 inches. 

Pseudoxyrhopus microps , sp. n. 

Jan described under the name of Uomalocmhalus a genus 
of Colubrine Snakes from Madagascar which he associated 
with the Coronellines. I am inclined to place it with the larger 
and more-developed Colubers; and whilst admitting the 
Snake described by him as the type of a distinct genus, I am 
compelled to change the name, which is preoccupied in Ento¬ 
mology. The character of mixed (simple and paired) sul?- 
caudals must be set aside in the diagnosis of the genus, as a 
second species (described here) possesses paired subcaudals only. 

27* 
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This second species may be characterized thus:—Scales 
in 25 series. Head depressed, flat, rather narrow, like 
that of an Oxyrhopus. Snout flat, obtuse. Eye very 
small. Rostral shield broad, just reaching the upper surface 
of the head; anterior frontnls half the size of posterior; 
vertical broad, not much longer than broad; oceipitals as long 
as vertical and postfrontals together. Loreal elongate; one 
pmwular, reaching the upper surface of the head, but not 
the vertical; two postoculars. Eight upper labials, the fourth 
and fifth entering the orbit. Temporals 1 + 2 + 8, the fore¬ 
most in contact with the lower postocular only. Four lower 
labials in contact with the anterior chin-shields. Ventrals 
228; anal divided; subcaudals more than 50 (tail injured). 
Dentition diacrantherian. 

Upper parts uniform black, lower whitish. 

One specimen from Betsileo. Total length 54 inches, the 
tail (restored) measuring 8 inches. Feeds on frogs. 


XXXV .—Description of a new Species of Frog from Mada¬ 
gascar. By Q. A. Boulenuer. 

Rana guttalata . 

Vomerine teeth in two small groups behind the level of the 
hinder edge of the choanse. Ilead depressed; snout short, 
rounded : loreal region concave; interorbital space as broad as 
or slightly broader than the upper eyelid; tympanum small, 
hidden. Fingers rather Bhort, first not extending as far as 
second; toes rather short, united to the tips by a scarcely 
cmarginate membrane; tips of fingers and toes dilated into 
small disks; subartieular tubercles small; a blunt, oval, inner 
metatarsal tubercle. The hind limb being carried forwards 
along the body, the tibio-tarsal articulation reaches the eye* 
Skin granular above, Bmooth beneath; a fold from the eye 
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to the shoulder; a circular flat gland below each thigh, on 
its inner side. Dark brown above, minutely dotted with 
yellowish. Male without vocal sacs. 

From snout to vent 123 millims. 

Five specimens from Bctsileo. 

Though the tips of the fingers and toes are swollen into 
small but very distinct disks, the affinities of this species are 
not with those of the genera llylorana and Pol pedate 8 of 
authors; it should take its place near to liana Kuhlii and 
11 . Liebig ii. II. gattulata is the only Madagascar form of 
either Rana } llylorana , or Polypedates which has the tym¬ 
panum hidden. 


XXXVI .—Supplementary Report on Specimens dredged up 
from the Gulf Manaar ) together with others from the Sea in 
the Vicinity of the Basse Rocks and from Bass's Straits 
respectively , presented to the Liverpool Free Museum by 
Copt . II. Gatone Warren . By II. J. CARTER, F.R.S. &c. 

[Plate XVIII.] 

After my “ Report ” on the specimens from the Gulf of 
Manaar had been published (‘Annals/ 1880, vol. v. p. 437), 
I received for examination, through mv friend Mr. Thomas 
H. Iliggin, F.L.S., of Liverpool, a few more specimens 
dredged up from the Gulf of Manaar, together with some 
from the sea in the vicinity of the Basse Rocks off the S.E. 
coaftt of Ceylon, and from Bass’s Straits, between Australia 
and Tasmania, respectively, forming the remaining portion of 
the same collection presented to the Liverpool Free Museum 
by Oapt. II. Cawne Waricn in 1879 (viz. bearing the register 
number “26. 9. 79”). 

With reference to the specimens from the Gulf of Manaar, 
which were obtained opposite Tutieoriu, and those from the 
sea in the vicinity of the Basse lioks (all together very few 
in number), there is little to be said beyond the fact that they 
present the same facies and are of the same kind as those 
already noticed {op. et he. cit .); but as they contain a few 
new species as well as a repetition of others already mentioned, 
it will only be necessary to describe the former here, and give 
the rest together in a list at the end of the Report. 

^ Among the new species is a Rotalia which is almost a fac¬ 
simile of Rt spicuiotesta , but with an arenaceous covering, 
which enables me, in tne “ Observations, 1 ” once more to 
state my reasons for regarding Squamularia varians and S. 
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scopula as not only allied, but as furnishing instances of, the 
lowest and least complicated forms of the nautiloid test among 
the Foraminifera; while the presence of Gyps in a melohestoidesj 
intercalated with the layers of a Mclobesia and plentifully 
accompanied by Hotocladina jmstulifera and Oarpenteria 
utricular is , together with a variety of sponges and other 
minute organisms in small quantities, testifies not only to the 
great part which the Foraminifera have taken in the formation 
of many of these so-called u Melobesian nodules,” but to the 
number of beings which have* lived on and have become over¬ 
grown by the lamina) of which they arc chiefly composed, 
during their progressive formation. 

Among the new species of sponges may be mentioned Cliona 
Warrant (so designated to commemorate not only the gift of 
these valuable specimens, but their having been dredged from 
the bottom of the sea also by Oapt. Warren), together with 
two new species of Discodermida. 

Again, with reference to the specimens from Bass’s Straits 
referred to me for observation, it may be stated briefly that 
they chiefly consist of calcareous Polyzoa, which have over¬ 
grown different kinds of sponges, whose forms they now re¬ 
spectively represent; for in many instances the sponge may be 
seen inside the case formed by the Polyzoon. Indeed it looks 
as if these specimens had been dredged from a bed of sponges 
which had become invaded, overgrown, and thus more or less 
destroyed by a colony of Polyzoa. 

Among the sponges, however, there are a few interesting 
forms which can easily be recognized as new species ; and these 
will be described in their proper places:—viz. two which 
appear to belong to the genus Aoros, also a Dictyocylindrm 
marked by an unusual development in quantity of the eclii- 
nating spicule, and a specimen of Echtnonema typicum , which, 
together with E. anchoratum , from other collections, I have for 
the first time fully described, Laving hitherto only mentioned 
them by name, There arc also several specimens of Dysid&a 
Kirldiy Bk., an Australian species of my group “ Arenoea” 
among the “ Psammonemata,” which appears to be exceed¬ 
ingly abundant everywhere on the southern coast of this great 
continent, although the Bass’s-Straits specimens in particular 
are not very fine; still it has* afforded me an opportunity of 

S into the whole history of Dysidea^ and of giving a foil 
ption of the Australian species from the total number of 
specimens of the latter that have come under my obser¬ 
vation. 

It should be remembered, as stated in the first 11 Beport,” 
that all the specimens are dry. 
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Specimens from the Gulf of Manaar and Basse Rocks . 
F0RAMTN1FERA. 

Gypsina mebbesioides . 

I observe that many of the u Melobesian nodules” in the 
Gulf of Manaar are chiefly made up of layers of Melobesia* 
intercalated with Gypsina mebbesioides , Ilolocladina pustuli- 
fora, and Carpenteria utricular is ;*so that, as before stated, the 
Foraminifera arc as much engaged in forming them as the 
Calcareous Alga*. How far they may be built upon by various 
kinds of sponges and other organisms afterwards (that is, as 
they are progressively enlarged by such lamination) must de¬ 
pend a great deal on accidental circumstances; but there can 
be no doubt that, if ever fossilized, they will each contain a 
great variety of organic remains. Hence we should not be 
surprised at finding nodules in the Chalk similarly constituted 
in this respect. 

Rotalia arenacea , n. sp. (PI. XVIII. fig. 10.) 

Test translucent, parasitic, sessile, subcircular, subtrochoid, 
flat towards the margin. Trochoid portion formed of a spire 
of nnutiloid chambers (fig. 10, a ), contrasting strongly in its 
brown colour, as seen through the test, with the flat part 
(fig. 10, b) 1 which appears to be without chambers and colour¬ 
less. Composed throughout of a heterogeneous mixture of 
minute angular grains of quartz mixed with the remains of 
microscopic organisms. Size of largest specimen about 
l-45th inch in diameter, of which the central naif is occupied 
by the coloured or nautiloid part mentioned. 

Hob . Marine, on hard objects; in company with Rotalia 
spiculotesta . 

1 Loc . Gulf of Manaar and Basse Rocks. 

Ohs . This is almost a facsimile of R . spiculotesta , with 
which it is associated; and but that the test of the latter is 
formed of calcareous spiculiform bodies produced by the animal 
itself, while that of the former is composed of foreign material 
(grains of quartz &c.) 3 with which the peculiar spiculiform 
bodies of the latter, too, are often“mixed, 1 think there would be 
hardly any appreciable difference. Tt is much more abundant 
than R . »picmotesta 1 whose shell is somewhat larger, whiter 
towards the margin or in the uncoloured portion, ana darker 
in the centre* The flattened rim, although extremely thin, 
still may be chambered* 

It is remarkable that R> concamerata (Williamson, Recent 
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Foram. of Great Britain, 1857, p. 52, fig. 104, pi. iv.), which 
lias a poriferous calcareous test, and, in its parasitic form, is 
very common on the root-portion of Laminaria bulbosa here 
(Budlcigh-Sultcrton, Devon), is always surrounded by an 
accumulation of quartz-sand, apparently taken up by its sar- 
codic cuticle, which accumulation often extends so far up as 
to cover the summit, and thus conceal the origiual test, when 
it so far very much resembles R. are n ace a. Indeed William¬ 
son’s//. inflata [op. at. p. 50, figs. 93, 94, pi. iv.), which was 
found on this coast, has an arenaceous test; and it may be 
that this lbnn, after all, is his R. concamcrata } in which the 
arenaceous layer has been retained; while the calcareous one 
still presents the nautiloid spire of chambers inside , as in R * 
arenacea . Thus, as 1 have before stated ( 4 Annals/ 1877), 
the arenaceous test may be as much perforated as the original 
calcareous one, whose pores or perforations may for some time 
be seen thiough it, although, from the heterogeneous character 
of the material in every respect, they cannot be so regular or 
so distinct. I have made a similar statement before regarding 
the perforated state of arenaceous tests termed by authors 
44 imperforate ” ( 4 Armais,’ 1877, vol. xix. pp. 204, 205, 
pi. xiii. figs. I f and 23-29). In short, it seems to me to be 
an axiom that every b'oraminifer possessing a calcareous , may 
have an arenaceous representative test , which also seems to hold 
good among the sponges, wherein the same form may at one 
time belong to the Psammonemata and at another to the 
Rhapliidonemata, &c.; that is, the fibre in the first instance 
may be axiated with foreign bodies, and in the second with 
bodies (spicules) formed by tin* sponge itself ( 4 Annals/ 
1875, vol. xvi. p. 126, Notes Introductory to a Study of tho 
Spongida). 

Here, too, 1 might allude to Squamularia varians ( ( Annals/ 
1870, vol. v. p. 321, pi. v. fig. 1, &e.), which, having appeared 
to me to be the 44 arenaceous representative ” of Max 
Schultze’s genus, justified this name. All are aware that 
Max Schultze in his 4 Organismus/ &c.,and Dr. Carpenter, in 
his 4 Introduction/ took the fonn to which Max Schultze 
gave the name 44 Squamulina ” for the basis of their classifi¬ 
cations, on account of its simplicity; but Max Schultze’s 
specimen was smooth, impeMorate, and calcareous, as the 
original diagnosis points out, viz.:— 44 Schale einer plancon- 
vexen, flachen Linse gleichendj mit der planen Seite festge- 
lieftet, kalkig, cine einfache, ungetheilte Hohlung einschlies- 
send. Eine grossere Oeffnung auf der convexen Seite; feine 
Poren fehlen ” ( 4 Organismus der Polythalamien/ Foramini- 
feren, 1854, p. 56, Tab. vi, figs. 16, 17). Hence objections 
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have been made to my nomenclature; but if I am right in 
assuming the u axiom ” just mentioned, then S. varians is 
as much a Squarnulina as the smooth (glatt) calcareous test 
first observed by Max Schultze on the sides of u the glass ” at 
Ancona. Polymorpha silicea , which Max Schultze also 
found at this place, and has figured next to his Squarnulina 
lems [op. ciL Tab. vi. fig. 10), is an arenaceous form of 
IVOrbigny’s calcareous Foraminifer, and therefore an in¬ 
stance in point. 

Perhaps 1 may bo also pardoned for ai^ain introducing 
Squamufina scapula (Haliphysema Tumanowiczii , Bk.), which 
most observers will not admit to be a species of Squarnulina. 
Thus Mtibius, in liis late valuable work on Foraminifera of 
the Mauritius (‘ Beitragc zur Mcercsfauna der Insel Mauritius 
urul der Sey die lien, mil 14 Tafcln, 1880/ a copy of which he 
kindly sent me), observes at p. 75, <( Da aber Bowerbank’s 
Haliphysema mit Schwammnadeln und diesen almlichen 
Fremdkbrpcrn besetzt war, so durftc sic dem Schultze’scheu 
Gattungsbegriff Squarnulina nicht untergoordnet warden, 
sondern sic musstc als eine cigcnc Thiergattung eihalten 
bleibcn.” But in his arrangement Squarnulina scapula 
{Haliphysema Tumanowiczii , Bk.) is placed at the com¬ 
mencement (that is, at the bottom of his Foraminifera), under 
the heading u Imperforataso that at least it would come 
near to Squarnulina . Still, from what I have stated about the 
perforation of arenaceous tests being, mutatis mutandis , the 
same as that of the poriferous calcareous ones, and his figures 
of u Haliphysema Tumanowiczii ” (Taf. i. fig. 4) actually 
representing an extension of the sarcode in pscudopodiform 
filaments from all parts of its arenaceous test, 1 am still more 
at a loss to conceive how this kind of test generally can be 
called a imperforate.” 

Admitting, then, for argument that Squarnulina scopula 
should form a distinct genus under the term “ Haliphysema” 
it may be asked, “ upon what grounds is this done when its 
podal disk so closely represents Squarnulina varians that this 
part must be considered the test , and the erect development a 
prolongation in this form of the oral aperture?” This may 
be answored by another question, viz. " Was Carpentaria , in 
1858, so named from a similar prolongation of its oral aper¬ 
ture to that of Squarnulina scoqxiaa, which was not discovered 
until 1877 (‘ Annals/ vol. xx. p. 68) ?” Then it is the test , 
and not the <q>pend<mes } which should afford the generic name: 
hence I cannot help thinking that Squarnulina varians and 
8 , scapula . which abound here together on the root of Lami* 
naria lulbosa, are, with perhaps a very slight approach to a 
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polythalamous interior of the potlal part, which is the teat in 
the latter, gcnerically the same. Otherwise of what calcareous 
forarainiferal test is the arenaceous Squamulina scapula the 
representative ? 

SPONG1DA. 

Carnosa. 

Halisarca rubitingens , n. sp. (provisional). 

Amorphous, indefinitely spreading and agglomerating to¬ 
gether every thing in its course, at the same time that the 
whole is tinged externally by its red colour, appearing in the 
form of a thin membrane when stretched across cavities, com¬ 
posed of polygonal divisions (cells) in juxtaposition, tilled 
with granular contents in which the pigment is situated. 
Divisions varying in size under 5-6000ths inch in diameter. 

llab. Marine. 

Loc. Gulf of Manaar. 

Ohs . At first Halisarca rubitingens appears like a Hit den * 
brantia ; but the absence of distinct cellular structure, no 
conceptacles, and its greater thinness arc opposed to this view j at 
the same time these characters do not satisfy me as to its being 
n species of Halisarca ; lienee 1 have named it u provisionally’’ 
(that is, until it has received examination in the living state). 

Pham MON EM AT A. 

Hircinia clatkrala y n. sp. 

Skeleton kerataeeous, massive, sessile, lobate; lobate por¬ 
tions passing into thick digital processes, subbranched, hollow, 
clathrate. Texture stiff, resilient. Colour light brownish 
yellow. Surface irregularly clathrous, covered with minute 
points (conuli). Structure uniformly reticulate, chiefly com¬ 
posed of simple, solid, translucent, amber-coloured fibre, here 
and there charged with foreign bodies (quartz-grains and 
sponge-spicules), especially towards the surface, where the 
‘‘points’’ arc all areniferous; forming an irregularly fissured, 
clathrous, thin wall, varying under a quarter of an inch in 
thickness, which presents itself under the general form men¬ 
tioned. Size varying from 6 to 12 inches in height and breadth. 

Hab. Marine. 

Loc. Gulf of Manaar; Red Sea. 

Ohs. 1 have never seen to my knowledge any thing but 
specimens of the skeleton of this sponge, which, being very 
tough and durable, have in all probability been picked off the 
beach; at the same time, if they had been taken alive and 
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preserved in spirit with the sarcode present, they would have 
so ranch resembled other species of Hirernia of a like kind 
that, after all, we should have to fall back upon the skeleton 
for specific differences. Here, however, the clathrous charac¬ 
ter and hollow condition of the mass (for its general form is 
only represented by a comparatively thin wall of sponge) are 
so striking, together with its great abundance and luxuriant 
growth, it one may judge by the specimens, that it can hardly 
fail to be recognized. 

There is a similar sponge at the Mauritius j but although 
it presents the same clathrous character, it is massive and 
solid throughout, with a dark purple-red sarcode; so there is 
no confounding the two. Blit the sarcode of H , clathratci may 
have been so coloured, or it might have had a dark dermal 
sarcode; for both the outer part of the M auritius specimen and 
//. clathrata generally are, by “ washing out,” of the same 
colour. So far, then, it is desirable to see these sponges alive, 
when, of course, the sarcode is present. Such remarks apply 
to specimens of the Ilirciniua generally. My Mauritius 
specimen camo to me through Dr. Dickie in 1872, to whom 
Col. Pike, U.S. Consul there, had sent it; but in all proba¬ 
bility the hollow species, viz. 1L cloth rata ) is also to be found 
in the sea about that island. 

It HA PIT l DONE MATA. 

Family 2. Cavochalinida. 

Group 5. Tubulodigitata. 

Tubulodigitus communis , n. sp. 

Rhizomatous at the base, consisting of a mass of short, 
bullate, subbranched, more or less laterally united, erect 
digital processes, rising from an irregular spreading growth of 
a similar kind. Stiff, resilient. Colour purple, becoming 
light brown when washed out. Processes tubular; vents 
single, terminal. Spicule of one form only, viz. acerate, fusi¬ 
form, gradually sharp-pointed, smooth; smaller in the axis 
than at the circumference of the fibre. Size of specimen 
about 9 inches in diameter each way, by 3 inches high. 

Hob. Marine. 

Loc* Gulf of Manaar. 

Oh, In my u Notes Introductory to a Study of the Spon- 

f ida” (‘Annals/ 1875, vol.xvi. p, 141) this kind of Chalina 
as been described; but although the character of the 
u Family ” is recorded, I had not time then to give an illus* 
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tration of the i( Group” at p. 194 ( ibid. .), which is herewith 
done and named for this purpose. I expect that the species 
is common ; hut it differs from the group u l)igitata ? ” which is 
even perhaps still more common, in the processes being hollow 
or tubular instead of solid; that is, the vents of the excretory 
system open interioily into the general tube ( t( cloaca,” Bk.), 
terminating at the extremity in the former, instead of here ana 
there, lateially, along the outside of the cylindrical process in 
u Digitata.” 


Ecjtinon UMATA. 

Hcilichondria plumosa , Johnston. 

A small patch of the mierocioniform variety (sec Bower- 
hank’s i British Spongiada*,’ 1874. vol. iii. pi. xxiv. figs, 7- 
13), about three cpiarters of an inch in diameter. 

Loc, Gulf of Manaar. 

Ohs, In company with Microviona affmis and lhjmarhaphla, 
ununiculum . each about the same size, also Leucortls indica , 
Hacked, a calcareous sponge, and Polytrema cylindrical, growing 
together on a Melobesian nodule about 1^ inch in diameter. 

Ilymerliaphia eruca . 

Of this sponge only one small specimen was found among 
the first set of Melobesian nodules that 1 examined ; but in 
thepe, the second set, it has been found in three or more places 
in abundance; so the existence of this remarkable species is 
thus established. 

Loc, Basse lioeks. 

IIOLORH Al’UIDOTA. 

Amorphina megalorhaphis , n. sp. 

Massive, irregularly lobed, tender, white. Surface irre¬ 
gular. Structure amorphous, confused; traversed by branches 
of the excretory canal systems, which arc large and terminate 
respectively in scattered vents. Snicule of one kind only, viz. 
acerate, curved, fusiform, gradually sharp^pointed, smooth; 
varying in length from 1-128th to l-23rd inch. Size of 
specimens about 1 \ inch in diameter each way. 

Hab. Marine. Growing over Balani and sea-bottom. 

Loc . Basse Kocks, 

Qba. This seems to be a variety of the common British 
species Halichondria panicea, chiefly differentiated by the size 
of its largest spicules, which is double that of the English 
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one. The spicules also of the specimens brought home by 
the Rev. A. E. Eaton from Kerguelen’s Island, and others 
dredged up by H.M.8. 1 Porcupine ’ in the Atlantic Ocean, 
are much larger than those of the common British species; so 
that this variation may extend even to our own shores, while 
the single form, great variety in size, and long attenuation 
towards the end of the spicule generally characterize the 
species everywhere. 

Halirhondna infrequens, n. sp. 

(PI. XV111. fig. 9, (Hi) 

Of this sponge I can only record its spiculation, which 
was found to the extent of half an inch on the surface of 
Discodermiasinuosa (to be hereafter mentioned). Spicules of 
four forms, viz.:—1, skeleton, aeerate, curved, fusiform, 
obtusely pointed at the ends, thickly microspined throughout 
(fig. 9, a) ; 2, subskeleton (tibiella), cylindrical, straight or 
undulatory, inflated at each end, smooth (fig. 9, b) ; 3, flesh- 
spicule, bihamate, simple, contort, large (fig. 9, c); 4, flesh- 
spicule, equianchorate, rather inclined to the “ angulated ” 
(Bowerbauk) kind (fig. 9, d), No. 1 forms the body struc¬ 
ture ; and 2 is chiefly confined to the surface, where the flesh- 
spicules are also most numerous. 

Hah . Marine. 

Loo, Gulf of Manaar. 

Ohs, The chief character here is the thickly microspined 
aeerate skeleton-spicule, which may perhaps be the represen¬ 
tative of the spined aeerate in Ilalichondna incrustans . 

The Tibiella, (PI. XVIII. fig. 9, l.) 

From time to time, as it becomes evident that a certain 
form of spicule is common to many sponges under various 
modifications, it is desirable that a generic name should be 
given to it, to avoid periphrasis in description; and thus I 
propose “ tibiella” for that spicule so common among the 
Fibulifera, Halichondrina, and some of the Suboritida, which 
has a distant resemblance to the shin-bone, in which the shaft 
may be straight or crooked, cylindrical or fusiform, long or 
short, thick or thin, with the extremities simply pointed or 
obtuse, or inflated and hastate, or inflated and elaratc, spined 
all over or only at the extreme end. Such are some of the 
modifications which may be presented by Dr. Bowerbank’s 
“biclavated cylindrical” spicules (‘British Spongiadaa,’ vol.i., 
Terminology, p. 231, pi. i. fig. 19), and by “no. 2” in the 
above description of Ilalichondria infrequens (PL XVIII. 
%. 9, h ). 
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Cliona Warrenty n. Bp. 

(PL XVIIT. fig. 6, a-d.) 

Burrowing under a layer of Melobesiuj and coming to the 
surface through circular apertures scattered irrogularly over 
the Melobesian nodule (fig. 6, a). Colour dark brown now. 
Apertures l-16th to l-8th inch in diameter; the smaller 
ones poriferous and filled with a tuft of pin-like spicules held 
together by dark brown sarcode, with their points outwards 
(fig. 6, b ); the larger ones, being vents, are empty and open 
(fig. 6, c). Spicule of one form only, viz. pin-like; head 
almost spherical, neck much constricted; shaft large, fusiform, 
thicker than the head, curved, gradually sharp-pointed, the 
whole smooth (fig. 6, a), total length l-51at inch. Size of 
nodule about inch in diameter. 

llab. Marine. Burrowing under Melobesia . 

Loc. Gulf of Manaar. 

Ohs. The form of the spicule generally and there being no 
others, together with the dark brown sarcode (when ury), 
contrasting strongly with the light-coloured Me/obesia through 
the circular openings, characterizes this species. As regards 
the present colour, it does not differ much from that of Cliona 
celata when dry, which in its fresh state may be golden or 
chrome-yellow. 

Saber ites fatulatus . 

In the description of this sponge (in the former report) I 
have omitted to mention the presence of a minute, simple, 
tricurvate flesh-spicule, about 5-6(XX)ths inch long—that is, 
about half the length of the equianchorate, which anchorate, 
again, in its full development, is so much bent as to cause the 
middle arms to be closely approximated. 

Thoosa socialw. 

Having found a good specimen of this species lining the 
sponge-eaten cavities of a Melobesian nodule, and stretching 
across them in thin films, a bit of the latter was placed in 
water under the microscope for examination, when the pecu¬ 
liar spicule characterizing this species ( 1 Annals,’ 1880. vol. vi. 
pi. v. fig. 23. a) was found to be accompanied by tne same 
kind of flesn-spicules as those of Alectona Hiqqini {ibid, 
fig. 25, A,e), while the cake-shaped form (fig. $3, b } c) was 
not present. 

Tnis at first appeared to me inexplicable; but on comparing 
the characteristic skeleton-spicule of Thoosa mcialis (L c.) 
with that of Alectona Higgini (fig. 25, a) it became evident 
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that the two are very nearly allied in form; and as no flesh- 
spiculcs were formerly found with Thoom socialise it is not 
improbable that one is but a variety of the other. • The scep- 
trelium, however, although alike in form, is more than twice 
the size of that in A Irctona Jtiygini , while the linear spicule 
is not so long. The “bit of film ” examined having had no 
direct connexion with the rest of the sponge lining the cavity, 
is proof that these sponge-spicules formed part of the spicu- 
lation of Thoom sociali and were not accidental occurrences. 

Stelletta crassicula , n. sp. 

Globular, firm. Colour brown-grey. Surface even, areo¬ 
lar, formed by the spreading heads of the bundles of zone- 
spicules, through which those of the anchoring-spicules 
project, tympamzed in the intervals by the dermal sarcode. 
Pores in the dermal saieodc. Vents single, scattered here 
and there. Internal structure, as usual, hard arid tough; the 
bundles of zone- and body-spicules extending nearly to the 
centre, as they are large and the specimen very small. Spicules 
of six forms, viz. four skeleton- and two flesh-spicules. 
Skeleton-spicules:—1, zone-spicule trifid, arms spreading 
laterally, slightly extending forwards, and recurved, shaft 
long and smooth, gradually sharp-pointed, head 1-300th incli 
in diameter, shaft l-9th inch long; 2, body-spicule large, 
acerate, curved, fusiform, gradually sharp-pointed, smooth, 
l-9th inch long; 3 and 4, anchor and fork, head of largest 
anchor about l-150th inch in diameter, shaft variable, l-9th 
inch long or more. Flesh-spicules :—5, minute acerate, thin, 
curved, fusiform, gradually sharp-pointed, smooth, about 
l-80th inch long ; 6, stellate, as usual minute, delicate, with 
a variable number of straight arms radiating directly from the 
centre without nucleus, about 1-3000th inch in diameter. 
Nos. 1-4 are in bundles, the anchors and forks projecting a little 
beyond the surface, and the flesh-spicules chiefly confined to 
the dermal sarcode. Size 4 inch in diameter. 

Hal . Marine. On a Melobcsian nodule, attached by the 
anchoring-spicules. 

Loc. Basse Hocks. 

Obs, The smallness of this specimen compared with the 
large size of its skeleton and anchoring-spiculation, especially 
the projecting heads of the anchors, at once characterizes it; 
but when the dermal acerate flesh-spicule is added, the dis¬ 
tinction of the species becomes complete so far, since I do not 
know another instance in which the dermal flesh-spicule is 
at the same time smooth and so large. 
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Discodermia sinuosa, n. sp. 

(Pi xvnr. fig. 1, a-ji.) 

Surface even, discophorous ; dinks (fig. X, a) at first simple, 
in juxtaposition, peltate, then foliate, with shallow denticu^ 
late margin (fig. 1 , h) ; afterwards more deeply notched and 
foreshadowing a trifid division, with a tendency in some of 
the notches to assume a circular form (fig, 1, c ); then the 
same more intensified and larger, when, overlapping each 
other in situ, the circular notches become converted into aper¬ 
tures, and then more especially present the sinuous lines which 
characterize the species (fig. 1, d) ; finally transmuted into 
branches which, becoming subdivided towards the extremities, 
end in filigree expansions (fig. 1, c), which, in the deeper and 
fully-developed structure, interlock with their neighbours by 
subround tubercles constricted at the neck, which thus form 
a grape-like mass (fig. 1,/). Disk at the commencement or 
when first recognizable simple, subcircular, with even margin 
and short, central, smooth-pointed shaft projecting inwards, 
nail-like, from the lower surface, and encircled above by faint, 
broken, concentric lines, about l-300th inch in diameter 
(fig. 1, a). Flesh-spicule minute, fusiform, somewhat inflated 
in the centre, mierospined and slightly curved (fig. 1, g, h), 
abundant throughout, but especially over the discophorous or 
external layers. Size of largest specimen, which is consider¬ 
ably worn and has been deprived of its disks, about half an 
inch in diameter each way ; that of the smallest, which is 
thin and spreading, hardly more than the discophorous or 
outer layers thick. 

Hah . Marine. On Melobesian nodules. 

Loc. Gulf ot Mauaar; Basso Rocks. 

Ohs. The circular notches of the disks separately, and the 
sinuous lines which they present when overlapping each other 
in situ, are almost identical with what is seen in Kaliapsis 
cidaris ; but the absence of papillary projections on the sur¬ 
face in the former at once points out the difference. 

Discodermia sceptrellifora , n. sp. 

(PI. XV11I. fig. 2, a-h.) 

Surface even, discophorous. Colour yellowy ^ becoming 
reddish brown under the influence of nitric acid. Disk simple, 
circular, witli even margin, presenting faint, irregular, con¬ 
centric lines; provided with a short, sharp-pointed, smooth 
shaft, projecting inwards, nail-like, from its under surface 
(fig. 2, a) ; soon becoming irregular in its outline (fig. 2, h ). 
which assumes a trifid division (fig. 2, c), still more developed 
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in fig. 2, d; ultimately passing into a four-armed, lithistid 
spicule, whose blanches, becoming subdivided towards the 
extremities, end in filigree expansions (fig. 2, e}, which, in 
the deeper and fully developed structure, interlock with their 
neighbours by a few straggling subround tubercles (fig. 2,/). 
Flesh-spicule short, thick, sceptrelliform, coarsely spined 
round the centre and at each of the ends (fig. 2, h ); ex¬ 
tremely abundant throughout, but especially on the surface. 
Size of specimen about l inch in all ways. 

Bab. Marine. On a Melobesian nodule. 

Loc. Gulf of Mannar. 

Obs . The specimen of this species had become overgrown 
with a layer of 1Welobesia, and would have remained thus 
concealed but for an accidental fracture, which, passing through, 
caused it to separate into two poitions, one of which, having 
been boiled in nitric acid, revealed the character of its spicu- 
lation all but the circular form of the disk (fig. 2, «), whoso 
existence, in desci iption and delineation, is thus inferred. The 
specimen is not only small but impelfectly developed; so that 
I am not quite certain that fig. 2, f\ represents the ultimate 
development of the filigree—that is, as it would be in the 
deeper structure. 

On the same small uulliporiform nodule, which is not more 
than an inch in diameter, there is a portion of Discodermia 
asperciy which picsents a similar yellow colour, one of Coral - 
lish s verrucosa overgrown by Hyinerhaphia eruca , Carpenteria 
utricularisy llotalia spuufotesta y Polytrema mtniaceum , &c., 
showing how many different organisms may exist on one 
small Melobesian nodule. 


Specimens from Bass's Straits , South Australia. 
Caunosa. 

Halisarca lassangustiarum , n. sp. (provisional). 

Among the “ dredgings ” from Bass’s Straits are two more 
or less thin, light, corrugated, even-margined, subcircular 
specimens about an inch in diameter each, one of wdiich is 
dark purple, almost black, and the other brown in colour. 
Both are charged with globular bodies like cells, about 
BOOQths inch in diameter; but while these are indistinct in one 
of them, they are well-defined, spheroidal, and capsular in the 
other. How far these specimens may have been brought to 
this state by exposure in the waves and on a hot dry beach I 
cannot say; but to expect Halisarca after such exposure to 
Ann . <& Mag* N* Hist Ser. 5* Vol . vii. 28 
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present any of its original features is out of the question. All, 
therefore, that I can add is that the “ brown ” specimen in a 
smaller state appears again attached to Dictyocylindrus reti - 1 
culata (to be described hereafter) from the same locality, and 
charged with the same kind of spherical capsular bodies (r ova), 
where it so far maniiests all the appearance of Halisarcay that 
1 can hardly doubt that both are dried specimens of one and 
the same, lor which 1 propose the name above given. Neither 
becomes gelatinous when soaked in w atcr, although when dry 
the brown specimen presents here and there the appearance 
of djicd glue, which the dark specimen does not. I admit 
that this description is not satisfactory ; but under the circum¬ 
stances it cannot be otherwise ; at the same time it is desirable 
that it should be recorded, to induce future observation. 

Loc. Bass’s Straits. 

P RAM M ON EM A T A. 

Dysidca Kirlciiy Bk., 1841. 

Massive, sessile, more or less contracted at the base, thick, 
erect, moic or less compressed, simple, lobate ; lobes passing 
into marnilliform, digital, or subbranched processes; some¬ 
times digitate and branched, Ohalina-Y\kv. Texture subfragile. 
Colour, when fresh, purplish or grey. Surface even, fibro- 
reticulatc, with the interstices tympanized by the dermal 
sarcode. Vents terminal, large, situated at the e?ids of the 
lobate, marnilliform, or digital processes, which an* often in 
a line on a serrated crest or ridge. Pores in the dermal sar¬ 
code. Internal structure fibre-reticulate, traversed by channels 
of the excretory canal-systems, which terminate in the vents 
just mentioned; fibre composed of foreign bodies (quartz- 
grains, sponge-spicules entire and fragmentary, &c.) held 
together by a minimum of sarcode in the form of crooked 
anastomosing threads, whose interstices being also tympanized 
by sarcode, produce a uniformly areolated tissue, which may 
be slightly interrupted by a little development in excess of 
the vertical over the transverse fibre. Size variable; the 
largest specimen I have seen was about 5 inches long, 4 inches 
high, and 14 inch thick. 

Hub . Marine. Growing on hard objects, which, if hollow, 
frequently have their interior filled with it. 

Loc, The whole coast of South Australia; Mauritius and 
Cape of Good Hope. 

Ohs . In the year 1840 u Rupert Kirk, Esq.,” of Sydney, 
Australia, sent to Dr. Bowerbank “ about fifty species of various 
genera of sponges” (Trans. Micr, Soc. London, 1841, vol. i. 
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p. 32); and among them Dr. Bowerbank noticed one almost 
identical with Dysidea fragilfs, Johnston, to which he gave the 
' name of il Dysidea Kit Mi” (ibid, p. 63, pi. vi.). This species 
in structural composition appealed to Dr. Bowerbank to be, if 
any thing, still more arcuated than JK frag tits ; thus he states, 
u in D.fragilis , Johnston, the primary fibres are often as abun¬ 
dantly arcuated as those of the Australian species, while the 
secondary ones are only partially filled with extraneous 
matter; and in this condition they arc more or less tubular ” 
(Brit. Kpongiadm, 1864, vol. i. p. 212^. After this, viz. in 
1874, Dr. Bowerbank gave some very good representations of 
Dysidea fragilis from specimens now in the British Museum, 
which 1 have examined, but, as they appear when dry ana 
washed out upon our beach (op. cit. \ol. iii. pi. Ixix.). 

Now Col. Montagu, in 1812, who appears to have first 
noticed this sponge on the u south coast of Devon^’ called it 
Spongia friahilis (Wernerian Mem. 1818, vol. li. p. 114, 
pi, xvi. figs. 1,2), which Johnston, who states that Mon¬ 
tagu’s account was u read to the Society on the 9th March, 
1812” (Hist. Brit. Sponges, 1842, p. 37, footnote), changed 
gonerically to u Dysiaea so that, besides having examined 
l)r. Bowerbank’s type specimens now in the British Museum. 

1 am living on the coast where Montagu found the original 
specimens; and, so far as the dead and a dried form washed 
out on the beach ” goes, the descriptions and delineations 
respectively are accurate; but not so as regards the appearance 
of this sponge while growing in situ on the rocks ; for there it 
is almost identical with the representation of Spongelia in - 
crustans given by Schmidt (Spong. Adriat. Meercs, Taf. iii. , 
fig. 7). Schmidt himself has identified Dysidea frag ills with 
Spongelia , Nardo (op. cit. 1866, 2nd Suppl. p. 1J), but pro¬ 
visionally, because he had only seen one of the u dried ” and 
washed-out specimens to which I have alluded. It seems to 
toe therefore that Montagu’s Spwngia friahilis of 1812 is 
Johnston’s Dysidea fragilis of 1842 and Nardo’s Spongelia of 
1847, of which the best representation in the free state that I 
have seen lias been given by Prof. F. E. Schulze of Spongelia 
pallescens (Zeitschrift f. wiss. Zoologie, Bd. xxxii. Taf. v. 
fig. 2), the slight variation in appearance between Spongelia 
pallescens and S. inermtans here being of no consequence. 

To return to Dysidea Kirkii , Bfe., I cannot see much 
difference in structure between it and Dysidea fragilis 3 both 
with and without the sarcode; but in general form, colour, 
and perhaps in the form of the points (conuli) on the surface 
being less prominent, it differs, as will have been seen by the 
above description. 


28* 
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There is^ however, a large specimen (? 3 inches in its longest 
diameter) in the Bowerbank collection now in the British 
Museum labelled u coast of Suffolk, Dr. W. B. Clarke/’ in 


which these conuli are turned into little round balls that, 
touching each other, give the whole surface a granulated 
appearance; in short they are the conuli thus inflated, which, 
again, are the circumferential terminations of the vertical fibre, 
that in this species or variety (for which I would suggest 
the name of Dysidea granulata) are more than ordinarily 
enlarged. t 

In my classification, this genus forms the type of the group 
“Arenosa,” which is the last of the family “Hireinida” in 
my order u Psammonetnata,” and represents the opposite 
state to that of the group “ Euspongiosa,” viz. the first of this 
order, with respect to the amount of foreign material which 
its fibre contains, inasmuch as, while there is hardly a trace 
in the Euspongiosa (ox. gr. Spongia officinalis ), there isso much 
in Dysidea that it is barely removed from sand itself. Thus 


Dysidea bears to Spongia officinalis the same kind of relation 
that some of the older llolurhaphidota, whose fibre is rdmost 
entirely composed of spicules, bear to the kerataccous fibre of 
some of the Khaphidonemata, in which the spicules arc fre¬ 
quently very scanty. 

As regards geographical distribution, the very fact of the 
genus Dysidea being the first step towards the development 
of the Psammoneniata, which may be said to culminate in 
Spo?igia officinalis , where the kerataceous element is almost 
every thing, and the arenaceous one or that of foreign bodies 
almost nil, it might be fairly assumed that, if any part of the 
order more than another is prevalent over the world, it will be 
Dysidea— Spongclia, Nardo; at least, this is the case in the 
British Isles, as may be seen by reference to Dr. Bowerbank’s 
1 British Spongiadai ’ (vol. iii. 1874), where, with the excep¬ 
tion of a few insignificant specimens of his Smngionella vui- 
chella (pi. lxv. figs. 5-8) and Vcrongia setumdica (pi, Ixx, 
figs. 9-11), nothing but the representations of Dysidea fragilis 
is given. Yet the whole order appears to exist in the 
greatest luxuriance on the south coast of Australia, especially 
about the south-west angle, judging from the specimens 
(skeletons for the most part) which have been picked up and 
sent to England alone, of which the collections in the British 
Museum (mat is, including those which belonged to the late 
Dr. Bowerbank) represent perhaps the finest and most varied 
specimens of the greatest number of species brought together 
in Europe. ^ Among these are a vast number of specimens of 
Dysidea Kirhii in all states, from crumbling fragility, owing 
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to the absence of sarcodc destroyed chiefly by the presence of 
sea-salt, to comparative firmness, with the dried sarcode still 
left about them ; and it is from this numerous collection, 
together with several belonging to the Liverpool Free Mu¬ 
seum, which were dredged off Curtis Island, in Bass’s Straits, 
by Capt. H. Cawne Warren, that the description above given 
has been taken. Among the latter is one on the branches of 
a specimen of Mop mi (Isis) encrinula , Milne-Edw., to which 
I might add another from Algou Bay on a specimen of Mojysea 
gracilis , Milne-Edw., sent me by my friend Dr. Dickie in 
187.3. 

The kind of arenaceous foreign material in Dysidea Kirkii 
will of course depend upon that of the locality: viz. if only 
arenaceous, it will be chiefly composed of sand-grains; if 
spiculiferous, of sponge-spicules and their fragments, &c. 
But there is one element, viz. a little prism of calcite, generally 
banded with brown, yellow, or red, singly or in conjunction, 
that might puzzle the observer if it were not stated that this 
comes from the disintegrated structure of very thin bivalve 
shells like Pinna\ hence the prismatic form and banded colours. 

The ubiquitous parasite Spongiophaga communis also occa¬ 
sionally infests Dysidea Kirkii . Again Oscillaria sponge!ias , 
Schulze, appears apparently as a commensal in Sponge!ia 
pallescens , wherein Prof. Schulze has found it even in the 
embryo, as his published accounts will show (Zeitschrift f. 
wiss. Zoologie, Bd. xxxii. Taf. v. fig. 7, &c.), and also 
preparations which he kindly sent mo. Marshall, too, repre¬ 
sents an Oscillatorian in the “ syncytium ” of his Psammoctema 
ramosum** Dysidea ramosa , Htiekel in sched. (/A. Bd. xxxv. 
p. Ill, Taf. vii. fig. 15). Spongiophaga communis , how¬ 
ever, is a destroyer, and not a commensal. At what period 
these parasites enter the sponge may be a matter for specula¬ 
tion, but can hardly be one of certainty, as in Schulze’s case 
they were found in the embryo . 

All the specimens of Dysidea Kirkii that I have seen have 
been dry ; but as Dysidea is one and the same with Spongeliu y 
which Prof. Schulze has studied in the Adriatic while fresh. 

1 cannot do better than refer the student to his paper for all 
this part of the subject (Zeitschrift f. wins. Zoologie, lid. xxxii. 
p. 117 &c. Taf. v.-vii. 1878). 

Eohinonemata. 

D ic tyoc y Undr us retioulatus , n. sp* 

(Pi. XVIII. tig. 7, a-c.) 

Feathery, branched, tufted, stiff. Colour brown. Surface 
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rough, composed of lacinulated tufts projecting through the 
reticulate structure, which tufts are the ends of the ultimate 
branches flattened and divided into penicilliform processes; 
reticulated structure consisting of sareode echinated with small 
spined spicules. Neither the pores nor the vents seen, from 
the contracted state of the tissues ; but probably the former 
in sarcodc tympaniziug the interstices of the dermal reticula¬ 
tion, and the latter numerous and small, as is usual in the 
Echinonemata. Spicules of two kinds, viz.:—1, skeleton-, 
acuate, curved, slightly inflated at the large end, gradually 
sharp-pointed, smooth, about l-40th by l-1500th inch in its 
greatest dimensions (fig. 7, a) ; 2, flesh- or echinating spicule, 
clavate, without enlarged head, sharp-pointed, spined through¬ 
out, spines recurved from the point backwards, about 1-240th 
by 1-2000th inch in its greatest dimensions (fig. 7, be). The 
skeleton-spicules form the axial structure, appearing setaceously 
at the ends of the penicillifonn processes; while the flesh-spi¬ 
cules cchinate the meshes of the reticular sarcodemost profusely. 
Size of branches, of which there are two that appear to have 
grown with others from the same point on some hard object, 
2 Jr inehes high by inch broad in the expanded head. 

Hob. Marine. 

Loe. Bass’s Straits. 

Obs . The characteristic feature of this species is its dermal 
reticulation, in which the meshes are densely charged with 
the echinating spicules, thus presenting a beautiful and equally 
characteristic feature of the Ectyonida or first family of the 
order. The spiculation is like that of Dictyocylindrus in 
general, but not the same in particular, while the general form 
is different from that of all hitherto described species. 

It is on a part of this specimen that the specimen of Hali- 
sarca bassangustiarum to which I have alluded is attached. 

While the rough lacinulated surface above noticed is com¬ 
mon to many of the Echinonemata, there are others which 
are as equally and uniformly smooth, like that of the following 
species:— 

Echinonema typicum , n. sp. 

Shrubby, cauliculate, more or less compressed bunch-like 
or clustral. consisting of a great number of digital, more or 
less branched stalks spreading upwards from a contracted 
sessile base; more or less covered throughout by a whitish 
incrustation; branches cylindrical, round, or slightly’ com¬ 
pressed, more or less subaivided, terminating in obtuse round 
ends. Consistence firm, resilient. Colour white, or brown 
when the incrustration has been rubbed off*. Surface even, 
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covered with the white incrustation mentioned, in which the 
vents appear like small pin-holes scattered numerously over 
the whole specimen, connected superficially with branched 
stelliform grooves, which are the collapsed channels of the 
excretory canal-systems to which they respectively belong. 
Pores not seen, but, in all probability, in the dermal sarcode 
supporting the incrustation. Internal structure tough, fibrous, 
kerataceous. Spicules of two kinds, viz.:—1, skeleton-, acuate, 
smooth ; 2, flesh- or echmating spicule, clavate, spined; the 
former chiefly confined to the centre of the kerataceous fibre, 
and the la tier echinating its surface, while both combined 
make up the white incrustation with which the surface is 
covered. Size variable, under perhaps 18 inches in diameter. 

Hah. Marine. 

Lo<\ South and S.W. coast of Australia. 

Obs. This is perhaps the most abundant species on the 
south coast of Australia ; and my description has been taken 
from at least a bushel of specimens, but all dry, and there¬ 
fore only preliminary to that which may one day be made of 
this species when in the fresh state or well preserved in abso¬ 
lute alcohol, and studied after the satisfactory manner followed 
by Prof. F. E. Schulze of Gratz. (Sec u Structure and Ar¬ 
rangement of the Soft Parts in Euplectetta aspergillum ,” 
Voyage of II.M.S. * Challenger/ 1880.) 


Echi none ma anchor at urn, n. sp. 

Flat, fan-shaped, thin, more or less stipitato. Like the last 
species in every thing but form and spiculation, the latter 
only differing in the presence of a small naviculiform equi- 
anchorate flesh-spicule. Size variable, under 8 inches in 
diameter. 

Hob. Marino. Common. 

Loc. South coast of Australia. 

Obs. The preseneg of the equiancliorate, together with the 
general form, distinguishes this from the last species; yet I 
have seen some specimens with round cylindrical stalks, like 
those of E. typicum , also charged with this little navicular 
form of equiancliorate, which is the same as that of the Micro- 
cionina; so its presence or absence, probably, in the Ectyo- 
nida does not go for much in specific determination. 

I have given descriptions of these two species, not only 
because the former is among the specimens dredged by Capt. 
Warren, but because 1 have alluded to this type by name only 
in my u Notes Introductory to a Study of the bpongida ” (‘An¬ 
nals,* 1875, vol. xvi. p. 195), as promised in the “third part ” 
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of this publication, for the illustration of one of the genera, to be 
hereafter included in the provisional group u Pluriformia,” 

Acanthella stipitata , n. sp. 

(PI. XVTtl. fig. 8.) 

Ilead globular, branched, aculeate, supported on a long 
naked stem. Stiff. Colour now brownish green. Surface com- 

t )oaed of aouleations which arc tlic ultimate divisions of the 
ranches, united together by fenestral expansions of sarcode. 
Spicule of one form only, viz. acuate, slightly curved or 
undulating, abruptly sharp-pointed, smooth, 25 by 1800th 
inch in its greatest dimensions (tig. 8) j arranged in bundles 
in the branched head so as to project a little beyond the 
sarcode; confusedly in the stem, which is hard and com¬ 
pact. Size :—head 2 inches in diameter; stem, up to where 
it commences to branch into the head, 2 inches long by 
1-Gth inch thick, much worn and pointed towards the end, 
which has been broken off from its original point of attach¬ 
ment. 

Ilab. Marine. 

JjOC . Bass’s Straits. 

Obs. This sponge differs very little from Schmidt’s Acan¬ 
thella acuta (Spong. Adriat. Meeres, p. 75, Taf. vi. fig. 7), 
except in the size of the spicule, which is about five times 
smaller than that of the type specimen in the British Museum. 

IlOLORU APriIDOTA, 

LatruncuUa purpurea , n. sp. 

(PL XV1IL fig. 5, arc.) 

Flat, compressed, circular, thin, cake-like or fungiform, 
attached on one side by a constricted portion to a m^m-shell; 
texture compact, but not gelatinous. Hard. Colour dark 
brown-purple. ^ Surface on the uppersicle, with which the 
peduncular portion is connected, ragged, proliferous, much 
darker than the (?) underside, which is even; margin thick, 
round, smooth, like the dark part generally. Internal structure 
compact, densely spiculous. Spicules of two kinds, viz,:— 
1, skeleton-, accrate, curved, subeylindrical, gradually sharp- 
pointed, smooth, l-75th by 1-4000th inch in its greatest 
diameters (fig. 5, a); 2, flesh-spicule, sceptrelliform, consisting 
of a straight shaft spirted over each end entirely and discoidlv, 
and in two separate rings around the shaft on one side the 
middle line, tne latter often commingled by an irregular dis¬ 
position of the spines, about l-857tn inch long (fig. 5 } h } c). 
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Skeleton-spicules chiefly confined to the body ; flesh-spicules 
to the circumference, on the (?) uppersidc and darker portions, 
arranged perpendicularly in juxtaposition, with the spinous 
disk of one end outwards. Size of largest specimen (for there 
are two) about H iueh in horizontal diameter and l-8th inch 
thick. 

Hah . Marine. 

Loc. Bass’s Straits. 

Obs. 1 hare already described and illustrated a species of 
tins kind from the lied Sea ( c Annals,’ 1879, vol. iii. p. 298, 
pi. xxvii. figs. 1-4), but with a differently formed sceptrellum 
and of a light colour ; the form of the skeleton-spicule, how¬ 
ever, is nearly the same—that is, acerate, not acuate like that 
of another much larger and light-coloured undescribed species 
from the south-western coast of Australia, viz. u Freemantle,” 
that of the species dredged up by Ji.M.S. ‘ Porcupine ’ in the 
Atlantic Ocean, and that first named and described by Boeage, 
viz. Latrunculia cratera from St. I ago, in all of which 
the sceptrellum is differently formed. 

In consistence Latrunculia purpurea is very much like 
Halichondria suhcrca, Johnston, = Sube rites domuncula , Sdt., 
and in the manner of growth upon the mussel-shell very much 
like Halichondria ficus , Johnston. 

Axona. 

In 1867 Dr. Gray gave the name of Axos Gliftoni to an 
unknown sponge whose spicule only had been figured by Dr. 
Bowerbank in 18(54; and in 1873 Dr. Bowcrbank described 
the sponge itself under the name of Dictyocylindrus dentatus , 
without any allusion whatever to Dr. Gray (for reference in 
extenso see < Annals ; ’ 1879, vol. iii. pp. 284-285, where the 
subject is fully considered and therefore need not be repeated 
in detail here). Taking Dr. Gray’s name u Axos” for the 
genus, I have added two new species (op. et loc . cit), and 
now find among Gapt. Warren’s dredgings from Bass’s 
Straits (for all the species so far come from the south coast of 
Australia) two more, which, however, differ so much from the 
original one, viz. Axos Gliftoni^ Dictyocylindrus dentatu$ } 
Bk., that, if they are found to be still further multiplied, it may 
be necessary hereafter to divide them into genera; wherefore 
it seems desirable at once to make a group of them under the 
ittame “ Axona,” with the following characters:— 

Axona, n. group. 

Form variable, surface aculeated; aculeations consisting of 
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a condensation of the skeleton-spicules extended from a general 
axis similarly composed, or from the reticulated fibre of a 
general areolation. Spicules of two kinds, viz. skeleton- and 
flesh-spicules. 

Axos anchorata , n. sp. 

(PL XVIII. fig. 3, *-/) 

Cauliform, cylindrical, cactus-like, long, straggling, sessile, 
growing from a small root-like expansion on a ?/w*W-shcll 
(fig. 3) ; sometimes branched V; bent and twisted upon itself, 
snake-like in the specimens, apparently by accident, united 
where in contact. Caulis small at the commencement, slightly 
increasing afterwards and ? diminishing towards the extremity. 
Texture firm, but not hard. Colour now brown. Surface 
aculeatcd throughout with short, conical, or obtuse or termi¬ 
nally inflated processes, supported on reticulate ridges tending 
to a longitudinal arrangement; processes projected from the 
points of the intersection of the ridges (fig. 3, a). Vents 
numerous, scattered (fig. 3.c). Structure interiorly areolar 
throughout, not axiated; cells of the areolation formed by the 
Barcode tympanizing the interstices of the reticulated fibre 
(fig. 3, h). Spicules of two kinds, viz.:—1, skeleton-, aeerate, 
nearly straight, fusiform, gradually sharp-pointed, smooth, 
l-83th by l-2000tli inch in its greatest dimensions (fig. 3, d ); 
2, flesh-spicule, very minute, equiancliorate, shaft round, much 
curved, arms falcate-linear, much spread, the central one almost 
in continuation with the curve of the shaft, and the other two at 
nearly right angles to it, about 1-1300th inch long (fig. S,c k f). 
Skeleton-spicules arranged longitudinally in the reticulated 
fibre and aeuleations ; flesh-spicules scattered throughout the 
sarcode generally. Length of caulis in the specimen indeter- 
minable ; diameter near the base about 1-Gth inch, further up 
l-3rd inch. 

Jfah . Marine. 

Loc. Bass’s Straits, South Australia. 

Ohs . The cactus-like character of this stem at once points 
out its affinity with the genus Axos, although the original 
species, viz. Axos Cliftoni, is axiated by a condensation of the 
skeleton-spicule, like that of Gladorhiza abyssicola, Sara, and 
Chondrocladia nirqata, Sir Wy. Thomson, from the At¬ 
lantic Ocean, whose position also among the Ilolorhaphidotft 
is not yet determined. In general form, when fresh, Axos 
anchorata seems to have been something like that species of 
Cactus commonly called “creeping cereus” ( C, flageUifurmis ); 
and so far again it resembles the long stems of Axos Cliftoni 
(see Dr. Bowerbank’s excellent figure, Proc. Zool. Soc. Lend. 
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1873, pi. xxix.). which, however, branch off in great plurality 
from a short thick stipes and arc not single* and sessile as in Axos 
anchorata ; but the specimens from which 1 have been obliged 
to take my description are so imperfect that, although there is 
sufficient to establish the species, especially in the peculiar 
form of the cquian eh orate, further observation is necessary for 
its completion; and such is the case with the following frag¬ 
ment, which amounts to nothing more than 3 inches of the 

stem, with neither root nor termination, but yet again pre¬ 
sents sufficient for specific determination, and may be de¬ 
scribed under the proposed designation of u fibulata" as 
follows:— 

Axos fihulata , n. sp. 

(PL xvril. lig. 4, a-c.) 

In general form and structure this species appears to have 
been the same as the foregoing, differing only in its spicula- 

tion, which consists of two kindsof spicules, viz.:—1, skeleton-, 
aceratc, curved, fusiform, gradually sharp-pointed, smooth, 
1-111 tli by 1 -2400th inch in its greatest dimensions (fig. 4, a) ; 
2, flesh-spicule, very minute, simple, bihamate {fibula) ^ 
1-2400th inch long (fig. 4, h , c). Spicules arranged us in the 
foregoing species. Size of specimen, including the bends of 
its contorted condition, about 4 inches long by j inch in dia¬ 
meter. 

llab . Marine. 

Loc. Bass’s Straits, South Australia. 

Ohs . This, as before stated, is a very poor specimen and 
requires even still more observation to complete its description 
than that of A. anchorata , especially as the bihamate is simple 
and therefore does not afford the peculiar character of the 
equiauchorate in A, anchorata . 

Following is the supplementary list of Foraminifcra and 
Spongida obtained from dredgings in the Gulf of Mannar and 
the sea in the vicinity of the Basse Rocks, together with one 
of the Spongida dredged in Bass’s Straits, South Australia. 

Specimens from the Gulf of Manaar and the Basse Bocks 
indicated by the abbreviations G. M. and B. R. respec¬ 
tively* 

FORAMINIFERA. 

* PolylsreniR miniaceum. U. M. Rotalia epiculotesta. (1. M. and 

—— cyhndrieum. 0. M. Ik R, 

Carpentaria utricularis. G. M. -arenacea, n. sp. G. M. and 

Gypsina meiobeaioides. G. M. B, R. 

Iloloeladina puatulifera. G. M. 
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SPONGIDA. 

Ord. i. Caiinosa. 

HnJisarca rubitingens, n. sp. prov. Chondrilla nucula. G. M. 

G. M. and B. it 

Ord. iii. Psammonemata. 

Hircinia fusca. G. M. and B. R. Hircinia clathrata, n. sp. G. M. 
Ord. iv. Rhapkidonemata. 

Tubulodigitus communis. G. M. Oeoaimpia (Desmacidon, Bk.) Jef- 

frevsii. Australian variety, viz. 
without bihamatos. B. R. 

Ord. v. Echi^onemata. 

Microciona atrosanguiuea. G. M. Ilymerhaphia eruca. G. M. and 
-afiinis. G. M. B. R. 

-cjuinqueradiata. G. M. - unispiculum. G. M. and 

-fascispieulifera. G. M. B. R. 

Ord. vi. Holoiihaphidota. 

Amorphina megalorhaphis, n. sp. Goodin ramo&igitata. G. M. and 
B. 11. B. R. 

Enperia sorratohamata. G. M. Stellotta euastrum. G. M. 

Hymodosmia stellivariant. G. M.-crassicula, n. sp. B. R. 

and B. R. OoralliHtes vorrurosa. G. M. 

Cliona Wammi, n sp. G. M. Discodermia aspera. G. M. 

PlftCORpongin melobosioides. B. R, -Imvidiscus. G.^M. 

Baimifl anonym us. G. M. -sinuosa, n. sp. G. M. and 

Thoosa8ocialis(with flesh-spicules), B. R. 

G. M. -sceptrellifera, n. sp. G. M. 

Ord. viii. Calcaeea. 

Leucortis indica, Hackel. 


Specimens of Spongida from Bass's Straits . 

Halisarca bassangustiarum, n. sp. Acauthella atipitata, n. sp. 

(prov.). Ilalichondrift incrustana. 

Bysidea Kirkii, Bk, Spirastrolla cunctatrix, Sol, 

Oceanapia (Desmacidon) Jeffreysii. Latrunculia purpurea, n. sp. 

The Australian variety 1), fistu- Axos anchorata, n. sp, 

law, Bk. -hbulata, n. sp. 

Echinonenia typicum, n. sp. Tethya lyncurium, P Cliftoni, BK 

Dictyocylindrua reticulatus, n. sp. Leucetta Pprimigenia, Hdckd, 
Halichondria plumosa. Variety. 

Besides the above there are more or less of the remains of 
many other species, once fine specimens, but now encased 
by calcareous rolyzoa, and more or less destroyed, as before 
mentioned. 
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EXPLANATION OF PLATE XVIII. 

N.B. All tho.gpicules are drawn to tho flcnlo of l-12th to 1-1 800th 
inch, except fig. 9, which is on the scale of l-24th to 1-0000th inch, and 
the u more magnified" flesh-spiculos in figs, 1 A, 2 h, 3 e, 4 6, and 5 h y 
which lire on tlio scale of 1-1 2th to 1 -0000th inch, Figs. 3 and 0 are of 
the natural size, and fig. 3, a , A, enlarged views of the former. 

Fig, 1. Discodennta sinuosa, n. sp. a-e y transformation of the disk to the 
lithistid form ; f\ interlocking of the filiffreed extremities in the 
fully developed spicule; g , 0esh-spicule; A, more magnified 
view of the same. 

Fig, 2. Discodcrmta «ceptretlifera, n. sp. a~e y transformation of the disk 
into the lithistid form ; /, interlocking of the filigreed extremi¬ 
ties in the fully dot eloped spicule; g y flesh-spicule; h f more 
magnified view of the same. 

Fig, 3. Axos anchorata , n. sp. (nat. size), growing on a mussel-shell. 

a , magnified view of surface ; A, the same of internal structure 
in the transverse section; c, vents; d, skeleton-spicule ; c, flesh- 
spicule ; f y the same, more magnified. 

Fig. 4. Axon fibufata, n. sp. a, skeleton-spicule; A, flesh-spicule; e, the 
same, more magnified. 

Fig. 6. Latmnculia purpurea, n.sp. a, skeleton-spicule; A, flesh-spicule, 
a eceptiellum; c, the same, more magnified. 

Fig. 0. Cliona Wat rent) n.sp., in situ. «, Molobesian nodule; A, pore- 
head ; c, vent; d , spicule. 

Fig* 7. Dictyocylimirmreticulatus, n. sp. a, skeleton-spicule; A, flesh- or 
echinating spicule; e, the same, more magnified. 

Pip. 8. Acanthellu stipitata , n. sp. Skeloton-spieule. 

F)g. 9. Halichondnu infrcqiuws, n. sp. a , skeleton-spicule; b, “ tibiella ” 
or subskeleton-spicule; c, flesh-spicule, biliamate; d } flesh-spi¬ 
cule, equianchorate, front and lateral views. 

Fig. 10. liotalia arenacca , n. sp. a , trochoid portion; b , flat rim. 


XXXVII .—Note on Papilio nebulosus, Butler. 

By Lionel de Nicsville. 

In the Ann. & Mag. of Nat. Hist. 5tli ser. vol. vii. p. 33. 
n. 2, pi. iv. fig. 3, Mr. A. G. Butler describes and figures a 
new Papilio from Daijiling under the name of nebulosus. 
The Indian Museum, Calcutta, has lately had presented to it, 
by Capt. G. F. L. Marshall, R.E. (to whom Mr. F. l)u Cane 
Godman gave one of the specimens which had recently been 
purchased by him at Darjiling), a very similar (male) speci¬ 
men. On the upperside it differs from P. nebulosus in the 
ground-colour of the whole of the fore wing being dull black, 
except that portion of it which is internal to the subbasal 
black band present in ordinary Sikkim specimens of P. anti- 
phates, Cramer, and which in my specimen is sap-greon in¬ 
stead of cretaceous white. In P. nebulosus there are said to 
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be two pale belts : in my specimen there are a few grey scales 
on the portion of the wing corresponding to the interval be¬ 
tween the first and second subbasal black belts in P. anti¬ 
phates, as also on the interno-median area near the outer 
angle. The outer half of the second U-shaped mark, as also 
the submarginal band, is sap-green instead of white. The hind 
wing as in P. nebubsus. On the underside the fore wing is 
marked as in P. nehulosus , t. e. differs from the upperside in 
having the base, U-shaped markings, and submarginal band 
all of a deeper shade of green, and the inner margin, together 
with a large portion of the median area behind the third 
median nervule (in fact, just that portion of the wing which 
is covered by the hind wing when the insect is at rest with its 
wings closed over its back), ashy white. Hind wing as in 
Sikkim specimens of P. antiphates , except that the area be¬ 
tween the middle and outermost black bands is thickly 
clouded, as if the bands bounding it had been u smudged ” 
over it, with black scales; and the area beyond the discal 
series of rounded black spots is also more or less clouded 
with scattered black scales. The specimen therefore differs 
considerably from that upon which Butler has founded his 
P. nehulosus . In spite, however, of its many points of differ¬ 
ence from P. nehulosus , and still more from P. antiphates , I 
am exceedingly averse to calling it a new species, being of 
opinion that it is, like the first-named species, only a melanoid 
variety of P. antiphates , or possibly rather a reversion to the 
primordial type of coloration of the entire antiphates group of 
Papilioncs . 


XXXVIII.— The Afale Eels compared with tlie Females . 
By C. Robin *. 

The existence of sexual differences in the common eel {Murmna 
anguilla ) L., Anguilla vulgaris , Rafmesque, Rondelet) is open 
to no doubt, at whatever period of lire year the examination 
is made. 

With very few exceptions all the eels described under the 
varietal name of pimpeneau or pimperneau } from the maritime 
pools and marshes (glut-eel of English authorsf), with large 
prominent eyes, a short flat muzzle, a slender cylindrical body* 

* Translated from the < Comptes Rendus/ February 21,1881, pp. 37S- 
383. 

t The broad-nosed eel, Anguilla latirostrts, of Yarrell. 
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with the-back black, and the pectoral fins a little larger than 
in the river-eels, not exceeding 0*38 or 0*40 metre &c., are 
males. In a lot of Seine cels, having all the ordinary charac¬ 
ters, one 0*45 metre long, like most of the others, was a 
male. I have never found males of greater length. 

Syrski gives 0*43 metre as the greatest length met with in 
the males that he observed. 

The abundance of the pimpeneaux and their strongly marked 
characters may even lead us to say that there are few species 
of fishes in which the external sexual characters are so dis¬ 
tinctive of the male in comparison with the female as in the 
Eels. Only the male docs not quit the shores of the sea, 
except at the period of reproduction, to go to the bottom; 
whilst the female only goes to the sea, quitting the fresh water, 
temporarily and at the same period. 

The dissection of eels 0*35 metre long, or thereabout, 
shows at the first glance, in all seasons, whether the animal 
is male or female. Instead of the well-known characters of 
the ovary, a continuous semitransparent ribbon, of a yellowish 
colour, folded like a frill, we see in the same place, with the 
same relations, the same differences of length to the right and 
left, and of diminution of breadth at the posterior extremity, 
the testis, a delicate narrow ribbon, more or less rose-coloured, 
or of a semitransparent grey tint, rarely whitish. It is formed 
of a series of flattened floating lobes, most frequently 
2 millirns. broad and of twice that length, the greatest thick¬ 
ness of which does not exceed 1 millim. out of the time of 
reproduction, with the inner surface convex and the other 
flat, the outer or free margin thin, rounded into a quadrant, 
the lobes all united at their base only by the deferent canal 
&c., and with independent and distinct lobules. 

The peritoucal fold which envelops them, as is also the 
case with the ovaries, attaches them to the sides of the ver¬ 
tebral column and of the swim-bladder. In females of the 
same size it is a continuous ribbon, a centimetre or more in 
width, of a yellowish white colour, more or less opaque or 
semitransparent, that we find interposed in the same mannefc 
between the abdominal viscera and the corresponding portion 
of the ventral wall. 

^ These differences between the male and female eel, percep¬ 
tible at the first glance, are sufficient to enable them to be 
recognized: but it is necessary to ascertain them from the 
moment wfien there are males different from the pfmpeneau } 
that is to sav, having the external characters of the small or 
middle-sized females. These differences, moreover, are greater 
than those which exist between the ovary and the testis of the 
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Murcence* and of various other fishes; they may even be 
compared with those which exist between the testes and the 
ovaries in the Batrachia and Birds. 

But these external sexual differences are only sufficient 
because they correspond to structural dissimilarities existing 
between the constituent elements of the internal organs, ful¬ 
filling the physiological function of male on the one hand, 
of female on the other, and this in spite of morphological, 
embryogenic homologies and of connexions which approxi¬ 
mate the ovary to the testis. This is what histology shows 
incontestably. 

The want of this determination of the minute structure of 
these organs has caused people' not to give to the external 
characters (those of the yimpeneau , for example) the impor¬ 
tance they possess as belonging hero to the male, elsewhere 
to the female, with the body more swelled and not so black, 
the head more produced, the eye smaller, &e. This gap has 
even prevented some anatomists from taking count of the 
external differences which, at all seasons, exist between the 
ovary and the testis, the differences of structure of which are 
also always perceptible under the microscope. 

On the one hand, at any period of the year, the ovary 
shows its ovules, more or less developed, but like those of all 
other osseous fishes, and its loose cellular tissue, which may be 
reduced to a minimum towards the period of oviposition, or, 
on the contrary, become in part cellulo-adipose subsequently; 
the ovary also always shows the narrow projections or thick¬ 
enings of the surfaces of its lobes, parallel to each other, re¬ 
sembling folds running from the adherent to the free margin, 
and passing the latter in the fonn of small blunt denticu- 
lations. 


On the other hand, the lobulate testis, of firmer consistence, 
with a close cellular texture, without adipose cells, traversed 
throughout its whole extent by seminiferous or testicular tubes , 
or cylinders , which are fiexuous, twisted, terminated caecally 
at both ends, at least out of the breeding-season—that is to say, 
falling into the type of canaliculate testes , such as that of the 


carps. 

The contents of these tubes, which answer to what are called 
spermatic capsules in the case of other fishes, render the testis 
opalescent whitish grey, instead of the reddish-grey tint which 
is usual when its vessels are congested, a fact connected with 
the absence of ovules more or less rich in yellowish oily drops. 
These contents render the male organ more or less white, and 


* Bee 0. Robin u Bur le cceur caudal des AnguiUes,” Joum. An at. 
Physiol. 1880, p. 697. 
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make it pass into the state of milt at the time of the produc¬ 
tion of spermatozoids. 

Out of the period of reproduction the seminiferous tubes are 
O’OS-O’OD millim. in thickness, cylindrical, twisted in various 
directions, and ramified once or twice. Some of them 
anastomose with their nearest neighbours. Their extre¬ 
mities are closed, rounded, with or without a slight inflation. 
For the most part one of the extremities is situated close to 
the surface ot the organ, which is covered with a delicate 
peritoneal tunic. N one of them is particularly directed towards 
the deferent canal, and none opens into the latter. 

The flexuosities of the tubes, their volume, and their struc¬ 
ture give to the tissue of the organ the characteristic arrange¬ 
ment and the aspect usually observed in the testicular tissue of 
the higher Vertebrata. It is only by an enormous dilatation 
at the breeding-season that we can imagine that these canali- 
culi arrive at the state of seminal capsules. 

These tubes are immersed in a dense web of cellular tissue, 
without adipose vesicles, and of a thickness between the tubes 
about half that of the latter. The ramifications of the 
vessels coming from the base of the lobes run along by the 
tubes and form around each of their extremities, rounded at 
the surface of the organ, a circular mesh 0*08 millim. in 
breadth ; these altogether constitute an abundant network. 
The examination of the entire lobe, before making thin sec¬ 
tions, might lead one to suppose that these meshes circum¬ 
scribe so many closed vesicles or seminal capsules, whilst we 
have to do only with the extremities of the seininiparous 
canaliculi. 

By the assistance of Dr. Hermann, preparator of the course 
of histology of the Faculty of Medicine, I have been able to 
ascertain that these tubes are composed of a delicate proper 
wall (0*001 millim,), which is transparent and homogeneous, 
folds readily, and is strongly adherent to the exterior tissue. 
Their inner surface is uniformly dined with a single series of 
regularly prismatic epithelial cells, with their outer surface or 
base polygonal, which separate easily from the wall and are 
attenuated at their inner extremity. They bound, in the direc¬ 
tion of the axis of the tube, a narrow canal, which is often 
apparently closed, in consequence of the contiguity of these ex¬ 
tremities of the bounding-cells. The latter, which are finely 
granular, contain a comparatively large hyaline nucleus with¬ 
out granules, with a brilliant yellow nucleolus. The cells 
which are immediately contiguous are broken by separation, 
giving to the preparing fluid an opaline or lactescent appear¬ 
ance ; floating in it are their shining yellowish granules and 
& Mag . N. Hist. Ser. 5. Voh vii. 29 
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their nuclei, which are set free, and may or may not become 
slightly irregular. 

A deferent canal, about 1 millim. wido, with delicate walls, 
runs along the adherent inner or dorsal margin of each testis 
from one end to the other. These unite in a single cavity or 
seminal vesicle at the level of the cloaca. The seminal vesicle 
opens into the urethra by the genital pore, and by the urethra 
almost immediately into the cloaca. The wall of* this spermi- 
duct is at the utmost £ millim. in thickness. It is composed 
of an inner layer of longitudinal, and an outer one of circular 
fibres ; both of these, at the base of the lobes and a little upon 
their outer surface, entangle their bundles with those of the 
envelope of the male organ. These layers are formed of 
cellular tissue evidently mixed with smooth muscular fibres. 

A single series of small polyhedric epithelial cells lines the 
inner surface of the deferent canal. Adherent to the inner 
border of all the delicate testicular lobules, it is thus lodged 
within the peritoneal fold attaching the testis to the swimming- 
bladder and the upper part of the abdominal walls. 

As will be seen, with regard to the determination of the 
male sex of the Eels, we had to compare the well-known 
female generative organs with their homologues in the nume¬ 
rous individuals or groups of individuals which have external 
characters somewhat different from those of the most widely- 
distributed of these fishes. 

The absence of ova in the one set, their presence at all times 
in the others, to millim. in diameter, so easily ascer¬ 
tained, might have furnished a demonstration, even without 
the comparison of the structure of the organ without ovules 
with the testis of other fishes. 

These comparisons ought certainly to have been made 
before any investigation tending to prove the existence of an 
exceptional hermaphroditism, or indeed before imagining, 
without any previous study of the evolution of the ovary, that 
the organ described as the testis is only an ovary which has 
not arrived at its complete development. 

The testicular structure in the organ of certain eels which 
is the homologue of the ovary of the others being incontest¬ 
able, all that has been said, even within the last few years, of 
this hermaphroditism, and of the resemblance in this parti¬ 
cular between the Eels and the Scrranidee, need no longer be 
discussed. 

We may add that in the Munmat ( M '. helena, L.) the gene¬ 
rative organs constitute no exception to what they are in other 
osseous fishes. The moles of the Congers, or rather the place 
of their ordinary sojourn, alone remain to be discovered. 
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The sex being ascertained, the general facts regarding the 
reproduction of these Apodal fishes follows therefrom; and 
these facts do not differ from what they are in nearly all other 
fishes, the Salmons in particular. Only the propagative 
migration of the Egls taking place from the fresh waters to 
the sea, the mode in which oviposition is effected, the fecun¬ 
dation and hatching of the ova, are still unknown. The 
Salmons, behaving iu a directly opposite fashion, we have 
been able, so far as they are concerned, to study and utilize 
all these physiological peculiarities. 

The same causes have hitherto prevented our seeing the 
testes of the Eels as they are at their arrival at the state of 
milt, and observing their spermatozoids, notwithstanding the 
abundance of the males (or jnmpeneaiur). But the period of 
the descent of the females towards the sea (November) shows 
that it is in November and December that they ought to be 
studied. These, however, are the only two months during 
which I have as yet been unable to observe them. I have 
ascertained that in October there are as yet no fecundating 
elements, and that in January there are no longer any. In 
the Landes and other parts of the south no doubt, the ascent 
of the young fish taking place as early as the second half of 
December, instead of in March, as in the Channel, these 
investigations will have to be made as early as September or 
October. As to the return of the females from the sea to the 
fresh waters, this cannot be denied ; in fact I have received 
from M. Dufourcet some female eels of the variety sardias , 
taken in January and February in the A dour at about 
40 kiloms. from the sea, one half of which had the stomach 
filled with examples of Eunice sanr/uinea and Doris , which 
are exclusively marine invertebrates. 

Except as regards the minute structural determination and 
the truly testicular nature of the organ homologous with the 
ovaries, the preceding anatomical data are not new. The 
want of this determination and of the observation of the sper¬ 
matozoids is probably what lias led to their not having hitherto 
been taken into consideration as they deserve to be. 

Duvernoy (Cuvier, Anatomic Coinparde, ed. 2, 1846, 
tome viii. p. 117) describee the ruffle-like type of the testis of 
the Lampreys and Eels, with the free margin festooned in 
lobules, shorter to the right than t<* the left, like the ovaries, 
&c. lie adds :—At the breeding-season we perceive in it 
an innumerable quantity of granulations or small spermatic 
capsules, the rounded form of which has often led to their 
being confounded with the ovules, at least in the Eels, in 
which, in reality, these capsules are of nearly the same size as 

29 * 
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the ovules; but the latter are distinguished by their oval 
form.” The ovules are spherical, and not oval; but the other 
facts are fundamentally correct. It is also in error that Du- 
vernoy adds (p. 133):—“ The Eels and the Lampreys have 
no deferent canal, any more than an oviduct. Like the ova, 
their semen ruptures the capsules in which it has collected, 
and diffuses itself in the abdominal cavity, whence it is ex- 

S elled in the same way as the ova.” But he correctly 
escribes the place of opening of the peritoneal canal, the 
ureters, &c. 

Valenciennes thought that the external characters regarded 
as serving to establish specific division among the common 
Eels might be due to difference of sex, and that, for example, 
the pimpeneau (glut-eel of the English) was the male of the 
plat-bec (grig-eel of the English). Nevertheless he did not 
venture to assert that such was the case (Diet, d’ilist. Nat. 
18G7, tome i. p. 548). 

Syrski (Sitzungsb. Akad. Wiss. zu Wien, Bd. lxxix. 1874) 
has described and figured the homologies between the flat¬ 
tened lobulaied testes of the Eels and their ovaries, the absence 
of ovules in the former coexisting with their presence in the 
latter. He particularly made known the deferent canal and 
its cloacal opening, but without determining the characteristic 
testicular structure of the lobules. 

Lastly, Dareste (* Comptes Iiendus,’ 1875, tome lxxxi. 
p. 159) fully confirmed these observations upon Ihe pimper - 
neaux as regards the external anatomical character of the 
male organ. Among the pirnperneaux he notices some female 
individuals. The Indian Anguilla marmorata also furnished 
him with males. 


XXXIX. — On a Collection of Nocturnal Lepidoptera from 
the Haioaiian Islands . By AltTHUR G. BUTLER, F.L.S., 
F.Z.S., &c. 

[Continued from p. 338.] 

Tortricid®. 

Chiloides, gen. nov. 

Pasdisca affine genus; differt autem palpis longioribus infra bene 
ciliatis^ ciliis antice products; capita piloso. Aim postic® ramia 
secundo et tertio medianis bene separates, pefciolo nullo. 

This genus has the form and general aspect of Pcedisoa, 
with which it seems to agree in the neuration of the prima- 



393 


from the Hawaiian Islands, 

ries ; the neuration of the secondaries, however, differs in the 
separate emission of the second and third median branches; 
the head is clothed above with long coarse hair, much longer 
than in Padisca ; and the palpi are longer, more depressed, 
and with the second joint clothed below with a long projecting 
fringe of hair; the antennas arc normal. I have failed to 
discover any described genus answering to these characters. 

25. Chiloides sir amine a y sp. n. (No. 101). 

General coloration of a Chilo ; somewhat similar to P&disca 
alhidulana : primaries stramineous with brown veins ; costal 
margin dotted with black; subcostal area crossed by numerous 
abbreviated fine oblique black lines and dots; subrnedian area 
speckled with black dots, the most prominent of which form 
a little group below the end of the cell, and two oblique series 
of three each, the first at basal third, and the second just be¬ 
yond the external third; a submarginal scries of fine black 
points : secondaries shining silvery grey, fringe slightly stra¬ 
mineous, white towards the anal angle, with a slender sub- 
basal testaceous line : body stramineous. Primaries below 
shining blackish brown, with pale buff costal border minutely 
and sparsely speckled with black ; external border slightly 
stramineous, black-speckled; fringe stramineous, with a sub- 
basal brownish line: secondaries shining creamy white, 
fringe as above: body pale creamy buff. Expanse of wings 
9 lines. 

One specimen. “ Occurs on salt marshes near Honolulu.” 

Mr. Blackburn has sent a specimen (No. 95) of a species 
which 1 am unable to identify. It was taken a flying near 
the active crater of Mauna Loa, Hawaii; elevation 4000 feet.” 
Whether this fact has any connexion with its condition I 
cannot, of course, say ; but its abdomen is wanting, and the 
wings, if they ever possessed a pattern, have certainly lost it. 

26. Proteopteryx BlacJcburnii } sp. n. (No. 132). 

Primaries above ash-grey, clouded with cupreous brown; 
costal area crossed by numerous parallel regular oblique 
brown stripes; a broad angulatcd band close to the base and 
a second just beyond it, only indicated by the usual oblique 
stripes above the median vein, but below this vein strongly- 
defined externally by broad brown stripes; a cupreoqp oblique 
band from the middle of the costa to the external angle ; tjiis 
band is abruptly elbowed, widened, and mottled with black 
from the middle to the inner (or dorsal) margin ; apex black, 
crossed on the costal border by a triangular wnite spot dividea 
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by a slender transverse black line; two submarginal white 
dots close to the apex ; disk between the apical patch and the 
elbowed band tilled by a large semicircular silvery patch en¬ 
closing a grey ,-shaped spot crossed by black and cupreous 
lines; fringe traversed by parallel dark grey linos : secondaries 
greyish brown with cupreous reflections; fringe silver-grey, 
traversed near the base by a dark grey stripe : head and thorax 
whitish ; abdomen dark grey. Primaries below fuliginous 
brown with cupreous reflections, costal margin from just before 
the middle spotted with white; fringe traversed, at the base 
and in the middle, by two slender whitish lines : secondaries 
shining silvery white, the apical half mottled with grey and 
with slight cupreous reflections ; costal border crossed by ab¬ 
breviated blackish striae: body below shining creamy white. 
Expanse of wings lines. 

Yar. (No. 131). 

The basal bands on the primaries decidedly blacker* the 
second band well defined and solid throughout; the area im¬ 
mediately beyond this band white, forming a well-defined 
quadrate spot at the centre of the inner (dorsal) border; other¬ 
wise similar. Expanse of wings 5 lines. 

Two specimens. fc< Elying about low plants at Makawao, 
Maui.” 

Lord Walsingham kindly identified this for me as a second 
species of his genus; it comes nearest to the Variety of P. 
emarqinana figured at pi. lxxvi. fig. 3, of the “ North-Ameri- 
cari Tortricidaj” (Ill. Typ. Lep. Het. iv.). His Lordship 
has also referred the two following species to their genera. 

27. SteganoptycJia factor ivorans, sp. n. (No. 66). 

Primaries above with the costal half, excepting the margin, 
slaty grey, inner or dorsal half, including the external area 
and fringe, silvery white; costal margin silvery white, spotted 
with black, some of these black spots elongated into oblique 
lines; a short longitudinal dash close to the base; an oblique 
abbreviated band at basal fourth and a second just beyond the 
middle, united at their inferior extremities by a cross band, 
blackish brown ; a black spot and a diffused brown spot close 
to the external angle; three longitudinal, discal, minute black 
dashes in a curved series j apex transversely striated with 
black; fringe externally irrorated with grey: secondaries 
shining fuliginous brown, with a pale line at the base of the 
fringe : body pale brown, collar and tegul® darker; abdomen 
with slight cupreous reflections. Wings below fuliginous 
brown with cupreous reflections, internal borders white with 
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cupreous reflections; body below silvery white. Expanse of 
wings 6 lines. 

Two specimens. “Occasionally taken by beating; also 
bred from a larva spinning together leaves of a tree unknown 
to me by name. The tree in question superficially resembles 
box; but the leaves are somewhat larger, and have a strong, 
rather unpleasant scent. Mountains of Oahu.”— T. B . 

28. Phojrojiteris rufipennls , sp. n. (No. 109). 

Primaries above rusty orange, blotched witli ferruginous 
red and transversely striated with plumbaginous grey; costal 
margin white, crossed by numerous parallel oblimie dark 
ferruginous striae, behind and below which are parallel plum¬ 
baginous striaa; a short black dash placed longitudinally just 
before the middle of the interno-median area ; a transverse 
sprinkling of black scales between the two last grey stria} upon 
the disk ; fringe grey, blotched and tipped witli rose-rod, and 
with a pale basal line: secondaries fuliginous brown, with 
slight violet reflections; fringe wliity brown towards the apex, 
but grey towards the anal angle, and with a black subbasal 
line: head and thorax ferruginous red; abdomen blackish, 
ferruginous at the base. Wings below greyish brown, shot 
with purple: primaries with the costal margin dotted with 
stramineous; outer margin slenderly white; a very slender 
blackish marginal line; fringe dark greyish brown, tipped 
with red-brown, and with a white basal line; apex dark red- 
brown : secondaries shining grey, whitish at apex, and with 
a brown subbasal line. Body below cream-coloured; palpi 
and anterior legs above orange. Expanse of wings 4£ lines. 

One specimen. u Beaten from the 1 Koa * tree singly on 
two or three occasions. In specimens not absolutely fresh 
the white markings on the wings arc obscure, approximating 
to the ground-colour. Taken on Oahu.”—T. B . 

Tiaeid®. 

29. Blahopkanes longella (No. 68). 

Tinea IvngeUa, Walker, Oat. J^ep. Ilet. xxviii. p. 479 (IBO.'J). 

One specimen. Honolulu. 

The type of this specieB was from Northern India; and a 
second example from South Africa was recently recognized by 
Lord Walsinghara among specimens of Micro-Lepidoptera, 
taken by Mr. Gooch, and now forming part of the collection 
of the South-African Museum. The only difference between 
these specimens (apart from size) is in the colour of the head, 
which in the African specimen is distinctly orange-yellow, 
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in the Indian one pale yellow, and in the Hawaiian one 
(which is also slightly smaller than the two others) nearly pure 
white. 

B . longella is nearly allied to B. monachella of Europe, but 
unquestionably distinct. 

30. Blabophanes rmticeUa (No. 110). 

Tinea rvHliceUa, Ilubnor, Samml. eur. Sclmiett. v. fig 335 (1827). 

One specimen. Honolulu. 

31. Blabopliancs obumbrata , sp. n. (No. 71). 

Primaries above black-brown, with cupreous reflections; a 
large patch of greenish testaceous occupying nearly the whole 
of the basal two thirds excepting at the borders of the wing, 
and enclosing four black spots in a rhomboidal form—one large, 
hastate, ana within the discoidal cell, the second smaller, 
triangular, at the end of the cell, the two others small ana 
oval upon the interno-median area; outer border narrowly 
wliity brown, speckled with blackish; fringe grey, pale brown 
at the base : secondaries grey, with cupreous reflections : body 
testaceous; head and thorax mottled with black. Under sur¬ 
face fuliginous brown, shining, with slight cupreous reflec¬ 
tions ; primaries shot with purple. Expanse of wings 
7i lines. 

One specimen. u Occasionally taken in Honolulu.” 


Gelechiidse. 

32. Depressaria usitata , sp. n. (No. G9). 

Primaries above dark shining fuliginous brown ; a fusiform 
black spot at the base, a rounded spot at the middle, and a 
transverse spot at the end of the cell; a slender whitish or 
pale line at the base of the fringe, followed by a darker line : 
secondaries silvery grey, with slight cupreous reflections ; 
fringe traversed by a dusky lino and with dusky tips : thorax 
above shining fuliginous brown; abdomen greyish brown, 
with cupreous reflections. Under surface pale shining silvery 
brown; costal borders and external border of primaries testa¬ 
ceous mottled with grey. Expanse of wings 1 inch. 

Two specimens, probably trom Honolulu: but the exact 
habitat is not given. Mr. Blackburn says, “ I have a single 
specimen (? $) with the antenna thicker than in those sent, 
and obscurely pectinated, as in one of the specimens of 73. 
This species seems to be most nearly allied to B, badiella . 
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33. Depressaria gigas, sp. n. (No. 119). 

Primaries above shining fuliginous brown *, irrorated with 
black, especially upon the borders; a paler diffused transverse 
discal band, not reaching the costal or dorsal margins, limiting 
the external border; an irregular black spot beyond the 
middle of the 1 cell, and an irregular transverse black bilobed 
spot on the discocellulars : secondaries paler than the prima¬ 
ries, w ith a narrow diffused testaceous border spotted with 
blackish at the extremities of the veins: thorax dark fuli¬ 
ginous brown ; antenna* grey; palpi testaceous, black-speckled, 
with black terminal joint; abdomen whity brown, banded 
with blackish. Primaries below shining fuliginous brown; 
the apical half of costal border, the outer border, and external 
margin of the fringe irrorated with whity brown : secondaries 
whity brown, densely irrorated with fuliginous brown, except¬ 
ing on the abdominal border, most densely towards the costal 
margin ; a marginal series of blackish spots as above : body 
below creamy testaceous or pale buff, the legs more or less 
irrorated with black scales, venter with lateral series of black 
spots. Expanse of wings 1 inch 11 lines. 

One specimen. “ Three specimens taken; one was at 
sugar, the other two at light; all at about 4000 feet up lialea- 
kala, Maui.” 

This enormous species seems to belong to the same group 
as the preceding one; it perfectly agrees with Dejyressaria in 
all details of structure, notwithstanding its greatly superior 
size. 

The three following species agree in general character with 
Walker’s genus Chezala, which (notwithstanding that its 
affinity to Dqiressaria is noticed in the description) stands near 
the end of the family in Walker’s Catalogue. The only struc¬ 
tural difference which 1 have detected between this genus and 
Depressariais in the slightly different branching of the median 
nervulcs of the secondaries, the second and third nervules 
being emitted from a short footstalk instead of from the inferior 
extremity of the coll. This character however, does not, 
appear to be constant; and to insist upon it would separate 
some of the unquestionably most nearly allied species, inclu¬ 
ding those which, in pattern, correspond with Walker’s type. 

34, Depressaria indecora , sp. n. (No. 128). 

Apparently nearest to D* Ubanotidella, but with wider 
secondaries: primaries above testaceous irrorated with white, 

* Seen under a lens it is really yellowish clay-colour, but densely 
speckled with black. 
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and speckled here and there with black, especially along the 
inner or dorsal margin; costal border regularly spotted with 
black from the middle to the apex, and forming a continuous 
series, with six or seven spots on the outer margin; an oblique 
irregular black basicostal dash ; a group of black spots across 
the discoidal cell, just beyond its centre; a black transverse 
spot at the end of the cell ? a subconfluent angulated series of 
longitudinal black dashes immediately beyond the cell, and a 
second series of distinct black dashes halfway between the 
latter and the outer margin ; fringe pale, with grey tips and 
blackish spots in continuation of the black marginal spots: 
secondaries brownish grey; fringe pale testaceous, with the 
tips and a subbasal line dark grey, a slender white basal line: 
thorax testaceous, speckled with black ; abdomen dark grey, 
with the hind margins of the segments and anus golden buff. 
Under surface sericeous grey: wings with blackish-spotted 
yellowish fringes, but appearing glossy grey in certain lights ; 
primaries with black-spotted testaceous costal border : secon¬ 
daries paler than the primaries, having a silvery aspect: 
body below silvery, like the secondaries ; legs dark brown 
above and banded with whitish, below whitish. Expanse of 
wings lli to 12| lines, 

u At an elevation of 4000 feet on Tlalcakala, Maui. Gene¬ 
rally started off rotten trunks and stumps of trees. Two 
specimens.”*— T. B . 

35. Veprc&aaria lactca , sp. n. (No. 129). 

Primaries above cream-coloured, more or less densely 
speckled with testaceous on the borders, and with black mark¬ 
ings, nearly as in the preceding species ; base occupied by an 
irregular black stripe ; a 2-shaped black marking across the 
cell and a 7-shaped black marking at the end of the cell; an 
ill-defined arched series of subconfluent dusky dashes imme¬ 
diately beyond the cell, followed by an arched subconfluent 
series of longitudinal blackish dashes; apical half of costal 
margin and external margin regularly spotted with black; 
fringe white, indistinctly spotted with grey: secondaries 
silvery white, speckled with grey, especially on the disk, 
where the greyish irroration forms a broad belt; a slender 
interrupted subbasal line on the fringe, which is also spotted 
with grey : head and thorax cream-colour; antennae and ter¬ 
minal joint of palpi blackish; abdomen silvery. Primaries 
below cream-coloured, mottled with grey, excepting on the 
costal and internal borders; marginal black spots rather less 
sharply defined than above, but quite distinct: secondaries 
shining silvery white, costal border with creamy yellowish 
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reflections; fringe as above : pectus and legs cream-coloured, 
the latter banded with brown above ; venter pure white. Ex¬ 
panse of wings 1 inch 4 lines. 

u In company with No. 128. I bred a specimen of each of 
them from pupa’ found (not together) in rotten wood.” One 
specimen. 

Notwithstanding the similarity of pattern and habit between 
this and the preceding spegies, I). indecora possesses the true 
neuration of J)epressaria y and 1). laden that of the arbitrary 
group Chezala . The following also agrees with the latter 
group. 

3G. Ihpressaria argentea , sp. n. (No. 100). 

Silvery white: primaries irrorated with grey; markings 
almost exactly as in D. indecora ; an oblique basicostal black 
dash ; base of dorsal margin grey; a black dot in the cell and 
an angular >-shaped group of spots below it; a bilobed black 
transverse spot at the end of the cell; two arched discal bands 
formed of more or less confluent grey dashes; apical half of 
costal margin and outer margin spotted with black: secon¬ 
daries with grey spots on the fringe : female with the terminal 
segments of the abdomen banded with grey. Primaries below 
yellowish (like pale gold), the marginal black spots as above; 
secondaries with slightly yellowish costal area, otherwise 
white : body below white; legs banded above with greyish. 
Expanse of wings 7-11 lines. 

A pair of this pretty little species. Mr. Blackburn says 
that it was taken on the u mountains near Honolulu.” 

. 37. Parasia sedata (No. 8G). 

<j> . Oelechia mdata ) Butler, Gist. Ent. ii. p. /SCO. n. 88 (1880) 

The male of this species, which agrees better (both in 
structure and pattern) with Parasia than with Oelechia . It 
was taken “ flying on the soa-shore at Kawaiahee, Hawaii.” 

Hypormochoma, gen. nov. 

Holcoceras affine genus. Alee posticso vena mediana triramosa, ramis 
autem omnibus beno soparatis, petiole hand cmism ; fametdo 
tetarum magno hamli ; ciliis marginis extorni longiNsimis ; palpis 
perlongis, arcuatia, a latere emiesis; oapite lanuginoso; anteunis 
longis, crasais; podibua longis, robustis, tibiis valide spiuoais. 

The principal differences between this genus and Holoocera 
seem to consist in the branching of the median vein of the 
secondaries, the second and third branches being emitted sepa¬ 
rately instead of from a footstalk; and in the large fascicle of 
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bristles emitted from the base of these wings (presumably a 
scent-fan), which, when closed, extends along the costal 
border to some distance beyond the end of the cell, but when 
opened extends obliquely backwards across the secondaries, 
and forwards across the under surface of the primaries: the 
ffons appears (judging from the description by Clemens) to 
be narrower than in llolcocera ; but in other respects the two 
genera seen to be much alike*. 

Hyposmochoma has somewhat the aspect of Butalis, excepting 
for its singularly placed palpi, which are emitted almost as far 
apart as in my New-Zcaland genus Boocara . 

38. Jfyposmochoma Blackbumii , sp. n. (No. 123). 

Primaries dark sepia-brown, the second and third 
sixths of the costal half densely sprinkled with cream-coloured 
scales, forming a large oblong patch, sharply defined and 
oblique at its basal extremity, but diffused externally; rather 
beyond the middle of this pale patch is a short longitudinal 
black subcustal spot; a few scattered creamy or pale testa¬ 
ceous scales on tnc basal area; a patch of white and pale 
scales on the dorsal margin near the external angle; a trans¬ 
verse subapical white belt, notched internally, angulated and 
expanded upwards along the outer margin externally, and 
enclosing one or two marginal black spots; a central longitu¬ 
dinal, slightly branched, black streak almost from tlje base to 
the white belt; apex black, crossed by two transverse spots 
of whitish scales; costal fringe immediately opposite to the 
commencement of the subapical belt pale golden or shining 
whity brown; fringe of outer margin of the same colour, but 
tipped and traversed by grey lines, and with two or three 
black spots upon the inner line : secondaries grey, with bronzy 
reflections and bronze-brown fringe; the pencil of hairs or 
bristles stramineous ; thorax black, the head and fringes of 
the legate pale bronzy brown; palpi with silvery inner mar¬ 
gin : abdomen dark greyish brown. Wings below shining 
plumbaginous grey, with slight cupreous reflections, fringes 
paler than above: body below pale metallic golden; legs 
brown above, the tarsi black, banded with cream-colour, tibial 
spines cream-colour. Expanse of wings 9 lines. 

One specimen. u Occurring at about 4000 feet above sea 
on Ilaleakala, Maui; various localities. I think it is con¬ 
nected with dead wood.” 

* I again have to thank Lord Walsingham for referring mo to the de¬ 
scription of Hdcocera; without this reference I should have been much 
puzzled as to the affinities of this singular insect. 
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Genus Chsestotes (=Sq/ra, Walk.). 

Walker founded a genus under the name of Sqfra upon a 
species of Crambid from Shanghai (Cat. Lep. Ilet. xxvii. 
p. 195, 18G3) ; he subsequently gave the same name to one 
of the genera of (Telechridse (Cat. Lep. Het. xxix. p. 785, 
1864); the latter therefore requires a fresh denomination. 

39. Chrestotcs dryas , sp. n. (No. 70). 

Primaries above pinky clay-coloured, mottled all over with 
grey; these mofctlings are most regular along the borders, but 
are evidently not arranged on any plan, as they do not corre¬ 
spond on the opposite wings; fringe whity brown, irrorated 
jand obscurely spotted with grey*: secondaries silver, with a 
tarnished appearance; fringe pale testaceous: thorax reddish 
clay-coloured; abdomen greyish brown. Under surface 
bronzy brown, shining : secondaries greyish towards the anal 
angle; body pale. Expanse of wings 9^ lines. 

One specimen. Honolulu. 

1 . 2 . 



Euperissus, gen. nov. (Fig. 1, hind wing.) 

Tarudcs affine genua. Alia ongustis elorigatis, veiiis parallels: aim 
antic© margino costali modice arcuato, ciliis longulis; vena costali 
perlonga; vona subcostali triramosa, ramo primo ven© medio 
emisso, seoundo et tortio apud angulum cellul© anticum cmissis ; 
vena superior© radiali furca torminali instructa; vena inferior© 
radiali simplici; vena mediana triramosa, ramis seoundo et tertio 
approximatis: postic© margine costali paululum concavo, ciliis 
apud apicem plioatis, venis omnibus bene separatis, ramis duobus 
subcostalibus paululum diveigentibus; vena mediana supra late 
ciliata, eiliis regularibus rigidis, penicillum elongatum ruga abdo- 
minali omissum partim obtegentibus et inhibentibus; ciliis ordi- 
nariis longulis; capite lato leviter cristate, antennis longis modice 
pectinatis, palpis perlongis arcuatis; pedibus robustis, posticis 
perlongis, tibiis supra setosis, infra inmqualiter quadrispinosis. 
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This extraordinary form comes nearer to Taruda of Walker 
than to any other genus: it doubtless belongs to the group of 
genera allied to Cnwtolechia ; the singular development of 
bristles from the median vein of the secondaries, in order to 
hold down a long hair-pencil which proceeds from the mar¬ 
ginal abdominal furrow, is one of the most singular contri¬ 
vances which I ever observed in a Lepidopterous insect. 

40. Euperisms cristatus y sp. n. (No. 72). 

Primaries above pale shining bronze-brown, with a black 
spot at the end of the cell, a grey dot near the middle of the 
cell, one or two (very indistinct) near the base, and one about 
the middle of the interno-median area: secondaries silvery 
grey, with the cilia from the. median vein and the pencil from 
the abdominal fold bright oehreous; marginal fringe pale 
brown, spotted obscurely with grey at the base: head clay- 
brown ; thorax silvery; abdomen pale buff'; basal joint of 
antenna) blackish, remainder of an ten me and palpi cream- 
coloured. Under surface shining silvery, metallic; legs and 
base of venter pale buff. Expanse of wings 11 ^ lincB. 

One specimen. Mountains near Honolulu. * 

Stceberhinub, gen. nov. (Fig. 2, palpus.) 

Urhara* affine genus, Ypsolopho* simile, diffort autem pftlpis mar is 

pormugnis crassis, scop is terminal!bus expansis, femiua) palpis 

simplicibus longulis porreefcis ; untennis crassis. 

The development of the male palpi in this genus is con¬ 
siderably greater than in the little South-Ainencan genus to 
which Walker has given the name of Urhara ; this organ 
curves upwards far above the head in Stirberhutus, and is 
broadly fringed at the back, so as to present the appearance 
of a hearth-broom f. 

41. Stwherhinus t68taceu8 ) sp. n. (No. 73). 

Primaries abovo pale testaceous; six dark brown spots 
arranged in pairs, two at the base, two just beyond the basal 
third, the firth (which is largest) just below the end of the 
cell, and the sixth in an oblique line with it on the dorsal 
margin; two or tliree widely-separated brown costal spots 
and an arched scries close to the outer margin; a slender 
brown marginal line, and a paler line near the base of the 

* K mrbasceUus especially. 

t The development is quite different from that in Anaphora, being 
quite slender and only emitting divergent bristles from the back of the 
last joint. 
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fringe, beyond which it (the fringe) is almost, pure white: 
secondaries silvery white, with faint cupreous reflections; an 
indistinct marginal testaceous line: body testaceous; palpi 
with the terminal bristles dark brown; abdomen silvery at 
the base. Primaries below greyish testaceous, with a narrow 
buff-coloured border; fringe silvery : secondaries with greyish 
testaceous costal area, otherwise as above : body below shining 
golden buff. Expanse of wings C lines. 

A pair. Honolulu. 


Argyresthiid®. 

42. Argyresthia zebrina , sp. n. (No. 74). 

Primaries above stramineous ; two black spots placed ob¬ 
liquely near the base on the costal and dorsal margins, two 
larger spots at about the basal third, almost uniting in the 
centre into an oblique band; an oblique irregular abbreviated 
band across the end of the cell, divided by a longitudinal 
line of the ground-colour at its inferior extremity, and beyond 
this four submarginal black dots; a broad oblique black sub- 
apical band, divided by a slender line of the ground-colour 
close to its outer edge; fringe white at apex, but interrupted 
by a large black spot confluent with the subapical band, and 
emitting a short curved line outwards and downwards close to 
the edge of the fringe: secondaries silvery white, slightly 
tinted with stramineous towards the apex: body ochraceous, 
frons black. Under surface shining grey: primaries with 
cupreous reflections. Expanse of wings 4 lines. 

One specimen. Honolulu. 

43. Argyresthia ? auris(]uamosa } sp. n. (No. 42). 

Primaries coarsely scaled; brown, changing to purple in 
the light, and with the scales beyond the middle metallic 
golden in the centre; an irregular sulphur-yellow spot at 
about the centre of the dorsal margin, and a cuneiform sub- 
apical costal spot sulphur-yellow, changing in the light to 
brassy gold; fringe pale bronzy brown: secondaries bronzy 
brown, with the basicostal area and outer margin metallic 
silver; fringe very long and bronzy brown: thorax dark 
brown, shot with purple and spotted with gold; frons, palpi, 
and antennae bright pearly opaline; abdomen greyish brown; 
legs whitish; tarsi obscurely banded with grey. Wings 
bdow bronzy brown: secondaries paler than primaries: body 
shining whity brown. Expanse of wings 5 lines. 

Ojxe imperfect specimen. I have taken the description 
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from two specimens previously sent, “Occurs in neigh¬ 
bourhood of Honolulu. 


Gracilariidffl. 

44. Gracilaria inana, sp. n. (No. 112). 

Allied to (h rujipennella . Primaries above pale brown, 
densely irrorated with darker brown, general coloration pale 
smoky brown; in certain lights a faint pink reflection; a 
blackish dot in the middle, and a second at the end of the cell; 
a line of dark brown scales from the second spot to the costa, 
and thence along the margin to apex; four ill-defined dark 
brown marginal dots between the apex and the first median 
branch; fringe whity brown, with cream-coloured basal line 
and a subbasal series of darker brown flecks : secondaries 
with the basal third silvery white, the remainder pale shining 
brown ; fringe whity brown, with cream-coloured basal line: 
head and prothorax pale brown ; frons white, vertex of head 
and basal joint of antennse buff, remainder of antennse grey; 
meso- and* metathorax and abdomen pearly grey, anal tuft 
shining stramineous; legs above brownish, indistinctly banded 
with grey. Wings below shining bronze-brown: body 
whitish, tinted with yellow towards the anus. Expanse of 
wings 6£ lines. 

One specimen. Honolulu. 

45. Gracilaria aurtpennis , sp. n. (No. 121). 

Primaries above golden ochraceous, with orange fringe: 
secondaries smoky black: head and palpi opaline; antenna* 
above black, banded with white, below cream-coloured; thorax 
ochraceous; abdomen black. Primaries below shining fuli¬ 
ginous brown, with bright ochreous costal margin and fringe: 
secondaries silvery, with brown fringe: body oeiow and legs 
brilliant pearly white. Expanse of wings 6 lines. 

One specimen, “ beaten from * Koa v trees (a species of 
Acacia I believe) on Haleakala, Maui ” ( T\ B .). 

Elachistid®. 

46. Laverna abjecta } sp. n. (No. 48). 

Allied to L . conturbatella . Primaries dark fuliginous 
brown; a whitish spot at the base; an angulated cream- 
coloured band across the basal fourth; a rather wide bluish- 
white streak along the dorsal margin from the angle of the 
subbasal band to the external angle of the wing; the inner 
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edge of this streak is bisinuate, with a cream-coloured spot at 
the point between the sinuations; apical fourth densely irro- 
ratea with bluish white, with the exception of a spot at apex 
and a hastate spot on the outer margin; costal fringe and 
basal half of external fringe olive-brown, spotted with white, 
outer half cream-colour, tipped with grey : secondaries silvery 
grey, with the fringe pale brown at the base: head brown ; 
palpi black and white; antemue black ; pro- and mesothorax 
black; metathorax and abdomen pale brown. Primaries 
below pale bronze-biov\n, with golden costal border; fringe 
crossed by a whitish stripe: secondaries silvery whitish, with 
brownish costal border and fiinge: body below pearly 
whitish. Expanse of wings 1\ lines. 

One specimen, which came in a loinier collection, but w r liich 
I now venture for the first time to describe. 

47. Laverna corvina y sp. n. (No. 122). 

Primaries above sericeous jet-black; an oblique cream- 
coloured band at basal fourth continuous with ail internally 
bisinuated streak of the same colour, which extends along the 
dorsal margin to the external angle, and then emits a rather 
yellower abbreviated baud upwaids close to the outer margin; 
a cream-coloured costal spot at apical fourth; fringe smoky 
black : secondaries silvery grey, with smoky-brown fringe; a 
jet-black pencil of hairs fiom the base of the costa: head dark 
green and golden ; palpi blue-black, the joints tipped w ith 
whitish; antennas black; collar golden ; pro-and mesothorax 
black; metathorax testaceous; abdomen prismatic grey ; legs 
black, banded with opaline white. Wings below shining 
grey ; fringe brownish; pectus bright silvery; posterior legs 
below and venter bright golden opaline. Expanse of wings 
7 lines. 

Two specimens, " beaten from * Koa ’ trees on Haleakala, 
Maui.” 


48. Laverna domicolens , sp. n. (No. 124). 

Primaries above brownish grey, with slight pinky reflec¬ 
tions ; an irregular almost -shaped black-Drown band 

from the base of costa, through the centre of the wing, to the 
apical third of costa; a black costal spot opposite to the centre 
ox this band ; three blackish costal dots towards apex ; exter¬ 
nal angle suffused with brown; fringe whitish beyond the 
centre: secondaries metallic silvery, with pale bronze-brown 

a e: body on both surfaces pearly white; tibia and tarsi 
ed with black. Wings below shining silvery, the pri- 
Ann. & Mag> N. Hist . Ser. 5. Vol. vii. 30 
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manes appearing tarnished towards the apex and on the fringe. 
Expanse of wings 6 lines. 

Two specimens, “ occurring at Makawao, Maui; about 
2000 feet above sea, in a house.’’ 

49. Laverna pardciy sp. n. (No. 125). 

Primaries above slaty grey, irrorated with black ; the base, 
a streak along the dorsal margin, a streak across the cell, a 
spot on the costa near apex, and a spot at external angle 
densely sprinkled with white scales ; a black spot at the base, 
two in the cell, a rather large one closing the cell, and two 
below the cell; fringe and the whole of the secondaries sooty 
grey: thorax black, spotted with ochrcous; irons cream- 
coloured ; abdomen grey, with pale margins to the segments ; 
legs above black, banded with white, below white. Wings 
below shining plumbaginous grey, with dull grey cilia : body 
below silvery white. Expanse of wings 6 lines. 

Var. (No. 127). 

Smaller; the primaries much more generally irrorated with 
white, so that the black spots stand out more prominently ; 
the secondaries plumbaginous instead of sooty grey, and with 
brown cilia; boay paler; the head greyish white or creamy 
yellowish, with white frons and almost wholly white palpi; 
the black colouring of the upper surface of the legs variable 
(in the paler specimen reduced to a series of spots). Expanse 
of wings 5J lines. 

Three specimens, the typical one taken “on Ilaleakala, 
about 4000 feet abovp sea; apparently connected with deaa 
wood.” The two others “ at light, Makawao, Maui.” 

One of the specimens taken at Makawao is exactly inter¬ 
mediate, excepting in size, between the two other specimens 
sent by Mr. Blackburn; and as the arrangement of the most 
stable character (that is, of the black spots on the primaries) 
is the same in all three, I cannot think that we nave here 
more than a variation to deal with. 

50. Chrysoclista tigrina } sp. n. (No. 120). 

Primaries above golden orange; basicostal area dusky; 
discoidal cell black, crossed near the middle by two oblique 
lines of the ground-colour, and only separated by a tmrd 
oblique line from a little curved black stm at the end of the 
cell; an oblique blackish costal Btreak above the end of the 
cell, immediately followed by a similar white streak: an 
almost fusiform apical costal olack patch, partly crosaea by 
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two silvery-white tofts of scales, and bounded externally at 
apex by a third; a broad silvery-white longitudinal median 
stripe from the base almost to the end of the cell: base of 
dorsal border dusky; five confluent black dots along the 
outer margin, the fourth bounded internally by a white dot; 
apical half of fringe golden orange, longitudinally striped 
with white, the dorsal half smoky brown; two longitudinal 
black dashes close to the external angle: secondaries silvery 
grey, with fuliginous brown fringes : fiead, thorax, and palpi 
pearly white; abdomen blackish. Wings below silvery grey, 
with slight bronzy reflections; apical half of fringe of pri¬ 
maries orange, remainder of fringe brown : body below white. 
Expanse of wings 5 lines: 

One specimen, u beaten from 1 Koa ’ trees on Haleakala.” 

51. Chrysoclista ? hahakah c, sp. n. (No. 126). 

Primaries above black, sericeous, with slight purplish re¬ 
flections ; a few golden-orange scales at the middle of the 
costal border, and a large spot of this colour above the end of 
the cell; a broad orange longitudinal stripe running along the 
median vein from the base to the end of the cell; a spot at 
external angle; cilia orange at apex : secondaries smoky 
black, with slight pinky reflections, the cilia dull: head and 
thorax orange; Irons golden opaline; abdomen slaty grey, 
with fiery cupreous reflections. Wings below smoky brown, 
shining, with bronzy reflections; primaries with silvety inner 
border: body below shining metallic silvery, the tibim and 
tarsi blackish above. Expanse of wings 6 hues. 

Two specimens. u On Haleakala, in company with 
Latter na par da” 


Pterophoridse. 

52. PlatyptUia repletalia (No. 96). 

PiatypUlus repletalifiy Walker, Oat* Lep. Hot. xxx. p. 981, n. 16 (1864). 

One specimen. " Mauna Loa, Hawaii, elevation about 
4000 feet,” 


53, Amblyptilia co$modactyla f var. (No. 137). 

Aludta casmodactyla, Hubner, Samml. stir. Schmett. 6, tigs, 85. 86 
(1827). 

One specimen. 11 Not rare at light; also by beating, at 
aft elevation of about 2000 feet, on Haleakala, Maui. 1 ’ 

30* 
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54. Acijptilia hawaitensisy sp. n. (No. 138). 

Wings above sericeous whity or sandy brown: primaries 
paler than the secondaries, but with dark brown costal border; 
a black dot just above the commencement of the cleft between 
the lobes; anterior lobe fuliginous brown, crossed near its 
base by an obliauc white band, and towards the apex by two 
obliquely-placeu white dots ; fringe at apex white ; posterior 
lobe fuliginous brown externally; fringe spotted here and 
there with white, that of the inner margin with a black dot 
neai the commencement of the cleft, and black spotted with 
white towards the external angle: secondaries with greyish 
cilia; a black spot at the second third of the abdominal 
fringe: metathorax, base of abdomen, and hind margins of 
the segments white; legs banded above and below with 
white. Wings below darker than above : body below white. 
Expanse of wings 6 lines. 

Two specimens. “ Common on the sea-shore at Uoluolu, 
Maui” (2\ A). 


XL .—Descriptions of two new Longicorn Coleoptera and 
a new Genus of Dynastides. By ClIAKLES 0. Watkb- 
HOUSE. 

Lamiidft. 

Megacriodcs Forbes ii 9 n. sp. 

Niger, nifcidus, pube subtilissima cineroa indutus; thoracis disco 
macula oculata crocea or mi to; elytris basi et sub humeros crebre 
granulosis, plagis sex albis omaiis. 

Long. 22 lin. 

Near to M. Sounder sit } Pascoe (Trans. Ent. Soc. 3rd ser. iii. 
p.272, 1806); but, judging from the figure, (pi. xii. fig. 1), it 
is a more robust species, it differs chiefly in having the base 
of the elytra and all the humeral region thickly studded with 
shining granules. The scutellum is yellow. Each elvtron 
has three patches of white pubescence (which were doubtless 
yellow when the insect was alive)—the first and second placed 
as in if. Soundersii, but very irregular in form; the third 
very elongate, and as if formed of the two apical spots of 
M. Saundersii . The underside is clothed with yellowish- 
grey pile, with a broad stripe along the side from behind the 
eye to the apical segment of the abdomen; this stripe is part 



Mr, C. 0. Waterhouse on new Longicorn Ooleoptera . 40® 

yellow and part white; it was probably yellow when the 
specimen was alive. 

Hub. Lampong, Sumatra (H. 0 . Forbes ). B.M. 

Pcemenesperus Dobra>i } n. sp. 

Niger, velutinus, grisoo varicgatus ; antennarum articulo tertio basi 

apicoquo testaeeo, articulis sex apicalibus flavis. 

Long. 8 hu. 

Near P. voluptuosus , Th. (Arch. Ent. i, pi. vi. fig. 6), but 
with the lateral angle of the thorax much nearer the base. 
Antenna? with the base and apex of the third joint and the 
extreme base of the fourth pale ; half the fifth and all the sixth 
to tenth joints yellow; the eleventli is yellow, except at the 
extreme apex. Head black ; the face, a central line, a patch 
behind, and a dot above each eye pale grey. Thorax black, 
with a line along the anterior margin, another at the base, an 
irregular line over the lateral spine, and a A-shaped mark on 
the disk grey. Elytra at the base a trifle broader than the 
thorax, with obtuse but prominent shoulders, black, with a 
transverse grey band at the base ; this descends a little at the 
suture^ dentate along its basal line; at the middle there is a 
grey line which, commencing on the margin, extends to the 
middle of the elytron, where it ascends a little, and then turns 
at right angles towards the suture, where it again descends 
for some distance and is united to another band, which leads 
back to the original point on the margin. At some distance 
from the apex there is an oblique grey band which nearly 
reaches the suture and then descends to the apex, emitting a 
small branch about halfway to the apex : there is also a grey 
Spot on the margin close to the apex. Tne underside and legs 
are grey, dotted with black. 

IIah. Gaboon. B.M. 

I have only seen one specimen of this elegant species. I 
have named it after its captor, the late Robert B. Dooree, Esq. 

Dynastidsa. 

BKACHvsrDEitus, n. gen. 

General form and characters of Antedon. Thorax in the 
male evenly convex and without tubercle or horn. Ocular 
canthua with its anterior angle directed forward into a short 
sharp tooth. Horn on the clypeus a little longer than the 
head, thick, horizontal, dilatea at the apex, which is emargi- 
nate, th© angles acute and turned slightly upwards. Legs 
famon more robust and more flattened than in Antedon, 
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smooth; the anterior tibiae broad, with three strong acute 
teeth near the apex ; the claw-joint of their tarsi considerably 
enlarged, with a strong tooth about the middle; one claw 
much larger than the other, suddenly bent before the middle, 
with a strong acute tooth at the base. Intermediate ana 
posterior tarsi with the basal joint short and produced on the 
outer side into a long acute spine. Body above and below 
smooth and without pubescence. 

This genus should be placed between Antedon and Mitra- 
cephalus, differing from both in the absence of horn on the 
thorax. 

Brack ysider us quadrimaculatus , n. sp. 

Piceus, nitidus; thoracis lateribus flavoscentibus macula picea 
notatis, elytris testaceis, punctulatis, sutura maculisquo qu&tuor 
piceis. <5. 

Long, cornu excl. 14 lin M lat. 8 lin. 

Head pitchy black, nearly impunctate; the horn deeply 
excavated at the base. Thorax convex, very much rounded 
at the sides, very thickly, finely, and delicately punctured, the 
posterior angles obtusely rounded. Elytra a little broader 
than the thorax, smoky testaceous, not very thickly punc¬ 
tured; the suture broadly and the margins very narrowly 
pitchy; each elytron has a pitchy black spot oil the shoulder 
and another near the apex. 

Bah. Amazons. 

This species will be figured in the sixth part of my 1 Aid to 
the Identification of Insects.’ 


XL1.— Description of a new Species of the Coleopterous 
Genus Dryops from Pekin {Family Pamidas). By 
Charles O. Waterhouse. 

Dryops sericatu$ } n. sp. 

JD. svhstriato offtnis et similis, magis tamen elongatus; thoraoe 
postice paulo angustato, lateribus marginatis fere rectis, ad angu- 
los anticos solum arcuatis. 

Long. 3 lin. 

This species has the colour and appearance of D. substricdm t 
but is much more elongate and relatively narrower, the 
most striking difference is in the form of the thorax: this is 
very little transverse, distinctly narrowed posteriorly, much 
narrower at the base than the elytra, moderately convex on 
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the disk; the anterior angles are moderately prominent and 
acute ; the sides are distinctly margined, broadly so in front, 
as if impressed above the anterior angles; rectilinear, except 
near the anterior angles, where they are gently arcuate. The 
elytra are less convex, rather more straight at the sides; the 
stria* are scarcely so well marked ; and the punctuation of the 
interstices is finer. The legs are very long, pitchy. 

Hob. Pekin. B.M. 


XLII.— Description of a new Cornuted Speck* of Gotoniidee 
from North-eastern India . By J. Wood-Mahon, Deputy 
Superintendent, Indian Museum, Calcutta. 

[Pluto XVII. figs. A, B, C.] 

Mycteristes microphyUus , n. sp. 

Slender. Above obscure bronzy, with dull greenish 
reflections, and sparsely clothed with minute whity brown 

S esaed squamiform setee; legs and under surface more 
iant and redder bronzy, without green reflections, but with 
a similar clothing of setaj, which are longer and denser on the 
thorax; exposed outer ends of abdominal terga densely 
clothed with whity brown setiforrn scales ; tarai black. Cly- 
peus concave, with its anteiior angles pointed, produced, and 
somewhat divergent; its front margin armed with a short and 
broad-stalked small subcrescentic process, which is slightly 
transversely concave behind and correspondingly convex in 
front. The crown of the head produced horizontally over 
the clypeus into a short, truncated, triangular, lamellar pro¬ 
cess, divided at its extremity into two rounded points by a 
median notch. Pronotum unarmed. Mesosternal process 
veiy short, porrected in front, not produced downwards beyond 
the level of the sternum. Abdomen grooved along the middle 
below. Fore tibiae externally tridentate; four posterior ones 
bidentate, as in Af. rhinophyllus . 

Length from extremity of cephalic horn to end of abdomen 
19 miuims.; breadth across bases of conjoined elytra 7*75 
millims. 

While X was in England on furlough in 1877-78, Mr. E, 
w, Janson showed me an insect which I at once recognized 
as the female; it differs from the male in having the clypeus, 
agin if* rhinophyllus , simple, but, as far as I recollect, m no 
othdr point of any moment. 
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From the Javan M, rhinophyllus the present species differs 
in the small amount of sexual differentiation it has undergone 
(the pronotum being hornless, and the colour and general 
form the same in both sexes, and the azygous horn on the 
front of the clypeus in the male being short and inconspicu¬ 
ous), in having the mesosternal process directed forwards 
instead of downwards, in colour, in its slenderer form, and 
probably also in the crown of the head in the male being pro¬ 
duced into a bilobed horizontal plate-like process overhanging 
the clypeus. 

Ilab. The specimen was presented to me several years ago 
by ray friend and colleague Mr. Geoffrey Nevile, who had 
received it from Mr. W. Robert, of the Topographical Survey 
of India, by whom it was captured in the Naga hills, one of 
the hill-ranges of North-eastern India. 

EXPLANATION OF PLATE XVTI. Figs. A-C. 

Fig. A. Mycteristw mwrophyllu *, nat. wire. 

Fig . B. Upper view of the head, enlarged. 

Fig. C. Outline of the extremity of the clypeus, viewed from below; drawn 
to scale under a Rosas ii-inch. 


BIBLIOGRAPHICAL NOTICE. 

Manual of the New-Zealand Coleoptera . By Capt. Thomas Broun. 
Published by command. Wellington : James Hughes. 1880. 

A stout volume of 640 pages on the beetles of New Zealand, pub¬ 
lished at the expense of the local government, marks an era in the 
scientific history of the colonics. If we oxcept Ceylon, no other 
British possession has shown itself so far above “ the miserable 
theory of money on the ledger being the primary rule for empires, 
or for any higher entity than city-owls and their mice-catching.* 
Capt. Broun has laboured under immense difficulties. With few 
books and no opportunity of comparing his “new species/' he has 
given very fair descriptions (beyond, indeed, the European average) 
of such as he believes to be undescribed. The author, moreover, 
liviug in the island of Kawau, had not even an opportunity of re¬ 
vising the proof-sheets of* his work, although this has been ably 
done for him; and, as might bo expected, he has not been able to 
satisfy himself as to the generic location of many of his species, nor 
has he always been fortunate in the names he has applied to them. 
We are sorry Hr. Hector, who appears to have seen the work 
through the press, did not suggest to Capt. Broun to change them. 

The plan of the writer has been to give the original descriptions 
of various authors; and these are generally supplemented by re- 
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marks of his own ; hut, as he has omitted the usual quotation com¬ 
mas, it requires some care to distinguish between them. 

From the list given at the beginning wo find that 1141 species 
are described. To those who have boon in New Zealand, and noted 
the apparent scarcity of animal life (mosquitoes excepted), this 
must appear to be a very large number. Many, however, are only 
known at present from one or, at most, two or throe specimens; 
and some will perhaps be found to be merely varieties. As usual 
in island faunas, Curculiomdac are the most numerous; they number 
207 species ; then follow Longicorns 182, and Carabidao with 135. 
Buprestidm have only 2 species, Scarahaeidoe 29 ; and all the Phyto¬ 
phagous families do not yield more than 30: these three groups are 
in marked contrast with tho numerous species of the Australian 
fauna. The comparatively small families of Psclaphidin and Coly- 
diidflc are represented by 44 and 49 respectively. 

Thore is very little in its beetle-fauna to connect New Zealand 
with Australia, and still less with any neighbouring land. Pi of. 
Huxley considers these islands to form a distinct zoological pio- 
vinco: they are certainly peculiar in the fragmentary character of 
their productions; but they have no endemic groups larger than 
genera, and few of those are very remarkable. Captain Broun’s 
list contains 355 genera: of these, 93 are represented in England, 
while the otherwise exclusively Australian genera are nearly con¬ 
fined to Leperina , Adelium , Amarijgmus , Tu nychilus* llhadinosomus, 
Pachyura , and Enthjrhinns . With regard to the other orders of 
insects it is perhaps hazardous to say that they are not represented 
in such large numbers ; still there is reason to believe that the 
Colooptora exceed all the rest together. It is to be hoped that this 
useful work will be followed by others completing the insect-fauna. 


PROCEEDINGS OF LEARNED SOCIETIES. 

ROYAL INSTITUTION OF GKEAT BRITAIN. 

February 4, 1881.—Thomas Boycott, M.D., F.L.S., Vice-President, 
in the Chair, 

A< On the Origin of Colonial Organisms.” By Dr. Andrew Wilson. 
F.R.8.E. fto. 

Evmr animal develops, directly or indirectly, from an “ ovum ” or 
egg; and the plant springs, directly or indirectly, from tho germ or 
seed. One chief difference between low and high forms of life con¬ 
sists in the fact that the development of the former ceases at a stage 
when the development of the latter has barely begun. The Ore* 
garind is a microscopic speck of protoplasm living parasitically 
within the bodios of earthworms and other Articulated animals* 
When development takes place the body becomes oval, develops a 
wall or cyst, and the internal protoplasm breaks up into smali 
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spindle-shaped masses. The body then ruptures, and the small seg¬ 
ments escape, each to become a Gregarina, without further change, 
save the development of a nucleus. Each Gregarina at first appears 
as a single animal or persona, which converts itself by segmentation 
into an aggregation of such beings. There is thus a temporary de¬ 
velopment of a compound or colonial state. Similarly the Amoeba 
(which are low Protozoa, living in stagnant water and infusions, 
and moving, as do the white corpuscles of our blood, bj emitting 
pseudopotha, or processes of their protoplasmic substance), whon 
undergoing development, exhibit segmentation or internal division 
of their substance, and thus exhibit a compound state as a transi¬ 
tory feature of their reproductive phases. 

It is noteworthy that in developing from the eggs the embryos of 
all higher animals exhibit a like process of segmentation or division, 
as a preliminary phase of their reproduction. There are also forms 
of Protozoa {Mymdictyum ) which are truly “colonial'' as adults, 
and which consist of masses of protoplasm aggregated together to 
form compound organisms. The Fo ram in it era are likewise “ colo¬ 
nial since the shells of these minute Protozoa exhibit, os a rule, 
a division into chambers, oach occupied by a distinct protoplasmic 
unit, organically connected to its neighbours, from which it was pro¬ 
duced by budding. 

The Volvo# globator, formerly known as the “ Globe animalcule,” 
but now ascertained to be a free-swimming lower plant, is composed 
of distinct units, each provided with two cilia, and resembling a 
Chlam ydomonas. Volvo# is, in fact, a colony of monads. A Sponge 
is a compound or “ colonial ” organism, in that it consists of an 
aggregation of protoplasmic units, some of which resemble Amoeltas in 
nature, whilst others resemble Chiamydomonads. The protoplasmic 
units of a sponge-colony arc, as a rule, united together by a commop 
skeleton they have help*3d to elaborate. Each sponge grows from an 
egg, the process of reproduction by “ budding* being also represented 
in the group. Two Spmu/illas , or common freshwater sponges, will 
unite if placed in contact, or may separate spontaneously. The 
sponge arising from an egg, like a higher animal, thus exhibits seg¬ 
mentation and segregation of its parts and comes to retain this segre¬ 
gate and colonial nature as a permanent feature of the race. 

The Hydra of the freshwater pools, lead us to a type of animals 
nearly related to the sponges. Each is a tubular animal which may 
be artificially divided, and which throws off gemma or buds naturally* 
Each Hydra-bud grows into the exact likeness of its parent, and 
ultimately detaches itself from the parent body. 

The zoophytes are simply Hydra which, have budded, but whose 
buds remain permanent to form a veritable tree, whose growth is ever 
increasing, and through whose branches a continual store of nutri¬ 
ment is continually circulating. Many zoophytes produce eggs 
which simply and directly develop into the compound adults by 
budding. Others develop eggs through the media of jelly-fish or 
meduHoid buds, which break away from the parent tree and live no 
independent existence in the sea. In some zoophytes there may be 
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seven different kinds of units in the colony, all referable, however, to 
one typo. 

A Muttra, or “ sea-mat,” grows upon shells, and resembles a piece 
of pale brown seaweed. Each organism is an animal colony; but its 
units, which may number several thousands in one organism, arc not 
structurally connected together like those of the zoophytos, but are 
contained each in a separate cell. 

The Timiada, or tapeworms, consist each of a linear series of 
similar 44 joints.” Each u joint” is in reality comparable to tho 
unit of zoophyte or 44 sea-matfor it is essentially a distinct mem¬ 
ber of a colony, and possesses a complete set^of generative and 
other organs, and is produced from tho head and neck by budding. 
According to Haekel, starfishes and sea-urchins arc each compound 
or “ colonial” animals. Structurally, it is provable that each ray 
of a starfish corresponds with worm-structure in broad details. The 
Ndis and other freshwater worms produce young formB by a new 
head being budded out amongst their joints. There is here seen a 
tendency to tieoome doubly 44 colonialinasmuch as the single 
worm is typically a 44 colonial ” animal, and tho new hoad-develop- 
mont causes this compound body to detach a new colony. 

Amongst insects, tho Aphides, or plant-lice, produce by veritable 
“budding” new generations, and tho queen-bee does not fertilize 
those eggs which arc destined to become 44 drone ” bees. Thus the 
homology of an egg with a 44 bud ” appears demonstrable. 

It is the business of philosophy to correlate and arrange facts to 
form a harmonious and scientific system. The philosophy of biology 
leads us firstly to define an 44 individual ” structurally as a being 
whose parts and organs arc so closely and intimately connected, that 
separation of even a limited structural area means disintegration of 
the individual as a whole. Physiologically, an 44 individual ” animal 
or plant is the total development of a sinyb egg or seed. As the 
wholo zoophyte, sea-mat, and tapeworm arise each from a singlo 
egg, each, in toto, is an 44 individual.” The separate units of each aro 
named 44 zooids.” A now personality does not enter into the life- 
cycle of any animal or plant until a now egg or seed has been pro¬ 
duced. Even in the case of the Hydra, although the buds become 
detached and, to all appearance, are each as truly an 44 individual ” 
as their parent, they possess nevertheless no true personality. They 
are merely units or zonids of a colony ; they were produced by bud¬ 
ding, and as such are not 44 individuals ” but parts of an 44 indivi¬ 
dual.” If we assumed that the buds of a zoophyte or tapeworm 
were 44 individuals,” we might with equal correctness apeak of the 
joints of a lobster or worm as 44 individuals ” likewise. Even in 
human structure itself there are to be seen traces of a fundamentally 
44 colonial ” nature. Tho tissues of the highest animals are but ag¬ 
gregations of colls. As such, they have a i>#mi-independont consti¬ 
tution; and there are certain protoplasmic cells (e. g % the white or 
amoeboid corpuscules of the blood) which roam independently at 
will through the body, and possess powers of movement exactly 
resembling those of the Amoeba and its kind. 
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A progressive tendency, acoording to the theorW of evolution, marks 
the organic series. The conversion of tho “ coldmy” into the “ in¬ 
dividual ” (in other words, tlio concentration off originally separate 
and independent M units 99 or “zooids”) is the]chief developmental 
cause of the differences between high and low qirganisms. Tho pri¬ 
mitive condition of all organisms is tho “ colonial” condition. Egg- 
segmentation (or, in Protozoa, body-divisioi^) is universal in the 
animal world; and cell-multiplication begirds the development of 
plant-life likewise. Arrest of development t at an early stago dis¬ 
tributes the separate units thus formed (as in* Ureyarina ); arrest at 
& later stuge gives us the sponge colony (a ^eries of similar aggre¬ 
gated cells), or tho tapeworm colony (a Collection of essentially 
similar “ joints ”). Physiologically, the higkor organism dovotos 
less time to pure reproduction and becomes more explicitly lmsied 
with individual interests. Hence the increased concentration of 
energy which results in the formation of tly? highest “ individuals ,’ 1 
that yet retain, in the 44 colonial ” and ^ ’llular structure of their 
tissues, the evidence of an originally command nature. 

In the plant world, such “ indivi dualiaation ” is seen as a secon¬ 
dary tendency in the close aggregation of flowers in Composite, 
and in the transformation of uniform G/miposites (e. y. thistle) into 
individualized forma ( e. <j. daisy) throdgk such intermediate steps as 
the centauries. * 

The conclusions of our study of 1“ colonial ” organisms are as 
follows1. Tlie original condition m organisms is colonial: tho 
universal segmentation of tho egg is/a proof of this inference; and 
the development of new forms by inis so-called process in low forma 
like Gregarinoe &c. supports this conclusion. 2. The lower we pro¬ 
ceed in the scale of being, the moijfomarked is the tendency to form 
“colonial” organisms. 3. Arrest^: development, by causing an 
organism to cease progressing a^^segregatod stage, will tend to 
produce a “compound” and “col *« constitution. 4. Tho plant 
world is 44 colonial ” in its higlZ ^^pes. Plant-development has 
not proceeded towards any mnrkbu * ireaso of 44 individuality” over 
the colonial nature of lower forms. [A tree is in many respect^ as 
markedly 14 colonial ” as a Volvo# . p. The highest animals exhibit 
lingering traces of an originally “ colonial ” nature in their histo¬ 
logical composition. 6. The tendency of life-development is towards 
concentration, and the conversion «f the 44 colony ” into the true 
“ individual.” j 

It is suggested by way of final inference, and by way of incursion 
into & biological by-path, that the theory and idea of an Originally 
14 colonial ” constitution may explain the existence in man and higher 
animals generally of those tribal anil family associations which mark 
the upper strata of existence. Thefsemi-independent action of many 
parts of the higher brain, for instance, receives an explanatory hint, 
as to causation, from the idea op an originally independent and 
colonial constitution. 
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June 24, 1880. 

Two probably distinct forms of PenicilUunt .—Mr. Pua showed 
two forms of Pemcillmm perhaps specifically distinct, one with the 
chain of spores repeatedly branched, the other presenting only four 
or five quite simple chains. They wore the extreme forms, on either 
side, of which 1\ ylaucum may be looked upon as the mean. The 
compound form occurred on a deca) mg Agaric, and the simple one 
on dead flowers of Euphorbia jacquinmjlora , 

Trirhodectes subrostratus. —This louse from a cat was shown by 
Dr. W. M. A. Wright. Two of the specimens of this species (which 
had not hitherto been found in Ireland) corresponded with tho 
description given by Denny ; tho third had a bituberculate apex to its 
rostrum, and so answered more closely to the species described by 
Burmeister. 

Two rotund, granulate Staurastr a, one referred to St, turyescena, De 
Notaii and another (probably undi scribe d)super ficially resembling hut 
essentially distinct, and with distinct zygospore *.— Mr. Archer exhibited 
the zygospore of a Stun rant rum which, as regards the parent form 
itself, seems to come very near that which he tor the present identities 
as St. turyescena , De Notaris ; and to a casual observation indeed they 
might seem identical. The form attributed to De Notaris is more 
plump and rounded—seemingly in itself an inadequate difference on 
which to found a species ; but yet this seemed to carry with it internal 
differences in the mode of arrangement of tho contents. In the form of 
which the zygospore was shown on the proaent occasion the mode of 
arrangement of the contents in the parent form was strictly that of a 
typical Staumstrum, or that most common in the genus— that is to 
say, the contents forming pairs of chlorophyll plates radiating from 
the central axis of each semi coll towards the angles. This might 
probably bo called the medio-laininar arrangement, or, better, the 
elttsmo-mosonteric arrangement (that by far the most common in 
Dosmidiem), in contradistinction to tho mode prevailing in certain 
other species, where the chlorophyll lies in variously disposed and 
specifically more or loss characteristic plates on the interior of the 
outer wall, which might be called the parioto-laminar arrangement, 
or, better, the elasmo-pleurenteric arrangement. Now in the form 
identified as St. turyescena, Do No tar is, the mode of arrangement of 
the contents is different; for the ohlorophyll masses, though radiating 
from the centre, do not form double laminae, but irregular rays, 
projecting in every' direction; they thus somewhat compare to the eon- 
figuration of the contents in the joint of a Zyynema, This might be* 
called the stellate arrangement, or, better, the astro-mesenteric ar¬ 
rangement, and is rare in Desmidieee, but characteristic of the non- 
constricted genus CyKndrocystw, But, above all, the form now 
shown, however it may externally resemble that of De Notaris, dif- 
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fered tolo coda in its zygospore therefrom. In that species, exhibited 
to the Club at a former meeting, the zygospore is as yet unique 
amongst Desmidieee: in figure it more nearly approaches that of 
Vosmarium margnritiferum than any other; but it is compressed, 
not orbicular, and, besides, the superficial convexities are broader 
and not so elevated, whilst its coipur is of an orange or yolk-of- 
egg colour, resembling, in fact,, that of the spores of Volvo®, and 
wholly nnlike that of any other Desmid. In the Staurastrum now 
shown, however, the orbicular zygospore is beset with slender spines, 
slightly dilated at the base, and minutely bi- or trifid at the apex, 
and green in colour—in fact, belonging to a wide!) diffused type of 
zygospore. Thus these two forms, however much they may exter¬ 
nally resemble each other, declare thonisolves essentially distinct, 
and that' in a manner sufficiently pronounced. 

October 21, 1880. 

Loligo magna. —Prof. Mackintosh exhibited a cross section of the 
arm of the common Squid. The section showed that the axis 
of tho arm was occupied by a large nerve, which sends branches to 
the pistons of the suckers ; in tho sheath surrounding the nerve 
were three bloodvessels, the coats of which were very distinct, and 
which could bo seen in longitudinal sections to send branches into 
the substance of the nerve ns well as to the surrounding muscular 
bundles which composed tho greater part of the am, and were 
disposed in various ways. The number of vessels varied from two 
to five. Mr. Mackintosh had used 1x>th Rutherford’s carmine and 
ltanvicr’s picrocarmine as staining-fluids; but the former gave the 
best results. 

A new form of Potato-disease* —Mr. Greenwood Pirn exhibited 
specimens which had been given to him by Mr. Balfe, of the Royal 
Horticutural Society, who had received them from Galway, where the 
disease had materially injured the crop. On splitting the stems a 
number of small roundish bodies about the size of small peas were found 
imbedded in downy mycelium. These, when young, are white, but 
turn black as they get older. A section through one of them shows 
it to consist of & aclerotioid tissue of condensed mycelium, somewhat 
like Ergot, but differing from it considerably. Under present cir¬ 
cumstances, and till some form of fructification is produced, it is not 
possible to say to what group of Fungi it is to be referred, as the 
old genus, to which it would formerly have been relegated (Sclero- 
tium), has been abolished, it having been Bhown to consist of oon*> 
ditiona of various very distinct Fungi. Mr. W. G« Smith, who has 
examined specimens, coincides in this view. 

Section through Sebaceous Gland of Skin of Negro* —Mr. P. 8. 
Abraham showed a section through the sebaceous gland of the 
skin of a negro. The gland was in the neighbourhood of a tubercle 
of leprosy ; and it was uncertain how far its great size or hyper- 
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trophy was duo to this pathological condition. The cells of the 
gland wero of uncommon size, and showed most dearly the reticular 
protoplasm of the nucleus, as well as of the cell-substance; and it 
was, indeed, chiefly in illustration of this that the Blide was exhibited. 
Mr. Abraham had with him some sections through the tail of a 
newt, in which the epidermic cells showed the same structures, cor¬ 
roborating the observations of Klein, Fleming, and others, upon 
which he made some remarks. 

Structure of an abnormal pilose Tumour in the Pharynx, —Mr. 
Abraham further showed a section through an abnormal pilose 
growth, congenital, in the pharjnx of a girl. A white glistening 
tumour had been tor years observed in the girls throat behind the 
velum palati. Latterly it increased much in size, and interfered 
with swallowing. When excised and examined microscopically it 
was found to consist chiefly of adipose and aieolar tissue, with a 
central nodule of ftbro-eeliular cartilage, with fibres of striped 
muscular tissue passing in various directions; it was covered with 
ordinary skin, possessing* a well-marked epidermis with rets Mal¬ 
pighi and corneous lajor, numerous hair-follicles and hairs, seba¬ 
ceous and sudoriferous glands. There was in places a considerable 
hyperplasia of epidermic colls. Mr. Abraham threw out the sug¬ 
gestion that the pressure of epidermis on tho top of the pharynx 
might indicate tho line of opi bias tie invagination by which we know 
the pituitary body ib formed in the embryonic encephalon. 

Gwen Gland of Palinurvs .—Mr. Henry fit. John Brooks showed 
sections of the green gland of Pahnurm vulgaris. Tho object, 
so difficult to obtain, owing to its quick decomposition after death, 
had boon secured b\ killing the animal by hemorrhage, when the 
gland was dissected out and placed in ubsolute alcohol. 

Mctaoarjfml Bones of the. Manus of a ten-day Pappy ,These wero 
shown in section by Mr. Ik C. Windlo. The first Boetion, taken about 
the middle, besides tire normal muscles, tendons, Ac., showed an extra 
interosseus muscle between tho second and third metacarpal bones 
which was interesting as pointing to a probable original symmetry 
of the iwterossei, subsequently lost by tho disappearance of one, 
Tho second section, taken from tho same puppy at the base of the 
first phalanges, showed the bosses of cartilage which would hare 
developed into the desmoid bones. 

JB otrymwnum diffusum, Oorela.—Mr. (L Pim showed Botryo- 
sporimn diffusum, Corda. This is one of the most beautiful and 
delicate forms amongst the Mucedinea, and consists of numerous 
Blender threads branching occasionally and beset with short ramuli, 
each crowned with a globose mass of minute oval spores. The 
whole plant is pure white. The specimens shown occurred on dead 
stems of Ipomcea at Monkstowu, co. Dublin, this autumn. 

Aspergillus from Mmbrana tympani .— Mr, B. Wills Richardson 
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exhibited a scarlet staining of an Aspergillus in fructification that 
had been removed from the membrana tympani of a medical friend. 

The fungus rapidly developed on the membrane, causing tempo¬ 
rary deafness of the corresponding ear. The specimen, which was 
mounted iu Farrant’s solution, showed a well-marked mycelium 
and two fruit-bearing hyphee, each having a sporangium in a more 
or less mature condition. * 

In J). B. 8t. John Roosa’s treatise on diseases of the ear (p. 138) 
there may bo soen an illustration of Aspergillus Jlavescem in fructi¬ 
fication that more nearly resembles the specimen exhibited than any 
of the representations of Aspergillus which he had seen. 

Anahrna living in Botrydium. —Dr. E. Perceval Wright exhi¬ 
bited a specimen (for which he was indebted to his friend i)r. E. 
Bornet) of Botrydium griundatum from Montmorency, which had 
been the subject of a paper by Dr. M. L. Marehaud in the * Bul¬ 
letin’ of the Botanical Society of France (28th November, 1879). 
It is now well known that many plants belonging to the group of 
the Nostoos without gelatinous cell-wullA live within the cells of 
othor plants: thus they are to be found in Azolla y Anthoceros , 
Blasia, Gunner a, and Lemna ; and it was to be expected that they 
would equally find themselves at home in the cells of even more 
simply organized plants. The instance exhibited was of special 
interest; it had been detected by Dr. Marchand whilo examining 
under the microscope some plants of Botrydium , which, instead of 
containing the usual mass of granular chlorophyll, seemed filled 
with a chain of moniliform filaments. These wore composed of 
cells, some oblong, with yellowish hetcrocysts; they did not fill tho 
entire cavity of the cell, and seemed to adhere to its inner walls. 
The Botrydium plants were perfect; the root-like prolongations, as 
well as the rest of the plant, were quite closed; and it is a question 
still to be investigated os to how the Ancdxrna got in. Dr. Marchand 
calls attention to tho remarkable figure of Mr. K. Parfifct (‘ Gye- 
villea/ vol. i. pi. vii, p. 103), in which there cun be now little doubt 
with the light thrown on them by Dr. Marchand’s discovery, that 
there is represented our common Botrydium granulatum With an 
endophytic Anabama , the latter shown in a crushed condition and 
somewhat feebly represented; but the observation of Parfitt is now 
seen to be not without a special interest of its own. 

November 19, I860, 

Triticum monococcum. —Dr. M‘Nab exhibited sections of the em¬ 
bryo from seeds which had been hardened in absolute alcohol, and 
sections cut in three directions of the naturally imbedded embryo. 
The structure could be readily made out and a complete demonstra¬ 
tion obtained of the central row of largo cells from which tho first 
vessel originates. This row of oells in the wheat is apparently quite 
the same as that figured by Kny in his ‘ Botanische wandtafeln ’ us 
occurring in Sscale cereaU. 
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Section of Epididymis of Dog. —Dr. P. 8. Abraham presented a 
section through the epididymis of a dog hardened in a |-per-cent, 
solution of chromic acid and stained with logwood, chieny to show 
tho relations which exist between a cell and its cilia. Tho latter 
were seen to be prolongations, us it were, of the protoplasmic net¬ 
work, which, arranged longitudinally in tho columnar epitholial 
cell, makes up its substance. Dr. Abraham made soma remarks 
on tho movement of cilia, and referred to Dr. Kleins mechanical 
explanation. 

Problematic Ghsterinm-like “ Sanit'dl” its Nature, or its Place in 
Nature i, undecided. —Mr. Arehei showed an example, about the third 
or fourth he had met with, of the empty “ wall” of what appeared, 
as regards figure and a«]>ect, to be a Cluster turn of largo size and coarse 
build ; but, seeing that he had never found any green contents, or 
even the remains of any green contents, and net only so, but that, 
previously as now, the example appeared to be only a “half-cell,” 
and that (at the broader end or middle of the supposed Closterium- 
coll) as it were rudely torn, not seemingly separated at any line of 
suture, possibly after all this might even not be a Desraid at all. 
8till its curvature and form were those of a Closterium —the wall 
thick and red, the ends bluntly rounded (not unlike the contour of 
Closterium Ehrenhergii), the “lower” margin curved a little upwards 
towards tho apex, and tho superficios were ornamented by slightly 
irregular linos of erect gland-like papillae, which, viewed at the 
edge, imparted to it afringo-like aspect; sometimes a series of these 
papillm became for a little space interrupted, and sometimes stopped 
short ere reaching the gradually narrowing extremity, as it were 
to avoid overcrowding at the apex; the intervals between the lines 
of papillae smooth. 

Thus this form resembled a good deal that named by lteinsch 
Closterium Braunii , which, however, it assuredly was not. That form 
is no doubt a true and remarkable Closterium , whereas, as Been, the 
present form remained not a little of a puzzle. In Chstmum Braunii 
the verrucula composing the longitudinal lines are very closely 
posed, so muoh as at first sight to appear as ordinary stria), which 
they are not; whereas in the present form the elongate verrucula 
show very appreciable and somewhat irregular intervals as they run 
in slightly irregular file. Can this objeot belong to any animal or 
animal’s limb? The determination of the puzzling object now 
shown, one way or the other, would bo a matter of interest. 

An Ancient Sea-weed. —Dr, E. Perceval Wright exhibited sections 
o t a small morsel of marble from the M Caloaire Carbonifero, terrain 
primoire,” of Namur, in Belgium, under a i-iaoh objective, which 
dearly showed the cell-system of an Algo. This most ancient sea¬ 
weed had been descriW by M. Munier-Chalmas in 1876 as Lkhc- 
Amnnion marmoreum . The wonderful state of preservation of this 
fossil plant enabled almost the minutest details of cell-structure to 
beseem 

Ann. A Mag* N. Hist. Ser, 5. Vol. vii. 31 
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December 16, 1880. 

Crons Section of Leech .—Prof. Mackintosh exhibited a cross sec¬ 
tion of the body of tho medicinal leech, and called attention to 
the system of anastomosing tubes of different sizes to be seen in 
the cells of the neplmdium. These were very well described by 
Bourne, in the July number of tho ‘Quarterly Journal of Micro¬ 
scopical 8010000 ’ for tho current year. Prof. Mackintosh’s results, 
which were obtained independently, agree in the main with Bourne’s. 
He was not quite sure, however, that the latter was correct in his 
supposition (offered with reserve) that there was no communica¬ 
tion between the duot of tho nephridium and the tubules; but on 
this point ho would not speak with certainty until ho had studied 
the rest of his sections. 

Olpidium Griffiths^, n. s., Perceval Wright.—Prof. E. Perceval 
Wright exhibited a number of mountings showing tho various 
stages in the life-history of a new specios of Olpidium to bo 
called Olpidium Grrffithsiir, found by him in the as yet unopened 
fructification of Gnjffithna setacea . Led astray by appearances, 
even though on his guard at tho time, l)r. W 7 right had once, some 
time ago, showed these as antheridia: hut the antheridia of 
Griffiths! a have been shown by Thu ret to bo of the ordinary type ; 
and an investigation of these growths for a fow days this September, 
at Dinard, revealed their true nature, tho first hint of which had 
been given to him by Dr. Bornet. Specimens were met with 
of a fine green, as well as of a pink, colour; and full details were 
promised. 

Human Spinal Cord .—Mr. P. 8 . Abraham showed a section of 
human spinal cord taken from the cervical region, near to the 
medulla oblongata. The point of interest in the specimen was 
that in two instances the processes of the large cells of the 
anterior cornua of the grey matter seemed to anastomose with pro¬ 
cesses from other cells, an arrangement not generally figured in 
histological works.—Mr. E. G. Hull likewise showed sections of 
spinal cord. 

Sections of the KiUiney Granite, showing minute Crystals of Apatite, 
shown by Prof. Hull. —These appear as long, slender, colourless 
prisms traversing the quartz of the granite* and in cross section 
apparently show a polygonal form; but being exceedingly minute, 
it was difficult to determine whether or not they were hexagonal 
They were visible with a one-fourth objective and No. 1 eye¬ 
piece, but with a one-fifth objective were very well defined# Prof, 
Hartley, F.C. 8 ., had previously tested the specimens from which 
the slides were made for phosphate of lime, and found it present in 
very minute quantities in the silica, corresponding to the smallness 
of the prisms shown in the slides.—Dr# Fraser stated that he had 
obtained a crystal of apatite from the granite flf Killinoy, but that 
their occurrence is very rare. 
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New Algal Form appertaining to Stigonema. —Mr. Archer showed 
a form appertaining to the genus Stigonema , which seemed worthy 
to stand as a distinct species. ThiB form grew free m, water (not 
attached like other species), and formed short stout filaments, 
mostly rather regularly cylindrical, but occasionally, though rarely, 
presenting enlargements along their length, lending a toruloso aspect* 
Unlike Stigonema mamillosum , this had not lateral branches for the 
giving off of propagative cells; but in plaoe of these almost every 
example was furnished, mostly at each end, sometimes at one only, 
with a prolongation, often of considerable length, similar to (but 
usually much longer than) the lateral branches of S. memithsum, 
These prolongations could be seen filled with larger-sized “ cells ” 
than those of the main filament and in single file; but mostly 
these tubular prolongations were already emptied. Thus the pre¬ 
sent examples lookod not unlike, as it were, a Stigonema in the 
middle, becoming suddenly transformed at either end into a Siro~ 
siphon — an interpretation, however, which could hardly bo enter¬ 
tained as the correct ono ; these ought rather to he regarded as 
analogous to the branches of S. mamillosum , lateral in that species, 
here terminal. Consequently the distinction into a basal and 
apical extremity must bo regarded in this form as obliterated, 
being, so to speak, a form with two apioes and no basal extremity. 
A branching seemed rarely to take place. One example, indeed, 
presented two short branches, each terminating in one of the 
described SirosiphonAike continuations ; the empty terminal pro¬ 
longations thus appeared as tubular hyaline “ tail-like ” appendages. 
The internal structure of the “ stem ” did not appear like that of 
8, mamillosum or S. aU'Ovirens {^sEphehe piibescem), the “ cells 99 
being smaller and more lenticular; but it especially differed in 
the very regularly jK)8ed, nearly equidistant, centrally located and 
Imticuhrlg shaped (not orbicular) hetoroeysts. This form might 
possibly stand as Stigonema amphiacrogenum. 


MISCELLANEOUS. 

On the Organs of Taste U the Osseous Fishes . By M. E. Joukdan. 

F. E. Schuube, in two memoirs published iu 1862 and 1867, 
described the cyathiform bodies of the barbel and of the tadpole of 
PMwte* and found in them a structure analogous to that of 

* the corpuscles described by Lovdn and Schwalbe in the tongue of 
the Mammalia. Be w r os thus led to assign to the cyathiform cor¬ 
puscles of fishes functions identical with those of the gustatory 
bodies of the mammalian tongue. 

Our researches upon several fishes, and especially upon the Ferir 
stedion cataphradnm^ or Malarmat, have enabled us to observe some 
new fecte, Which confirm F. E. Schulzo’s opinion. 
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The Malarmat presents the remarkable peculiarity of possessing 
at the same titue barbels like those of Mullus barbatus^ and fro© rays 
identical with those of the Gurnards. The thick cuirass which 
covers the body of these fishes seems to justify the development of 
these organs of taste and touch and their grouping in different 
regions. The barbels of the Malarraat, which are sometimes 
arranged in tufts, sometimes isolated, fringe the lower jaw to the 
number of ten or twelve; two of them always attain very large 
dimensions, and present secondary ramifications. All these barbels 
are furnished with cyathiform bodies of no great size and formed 
by the union of two sorts of cells: some of these, grouped in the 
centre and projecting slightly at the surface of the barbel, are like 
fibres furnished with a voluminous nucleus ; the others, arranged at 
the periphery, are cylindrical and terminate in a Hat surface. 
These little organs not only exist on the barbels, but they are also 
diffused in great numbers in the mucous membrane that lines the 
buccal cavity ; they arc arranged in row’s in tho pharynx; and 
three or four of them occupy each of the little papilla) which project 
from the rudimentary tongue. They are always seated iu the epi¬ 
dermis ; but their structure iB difficult to make out, on account of 
their small dimensions. 

The cyathiform bodies of Mull us barbutus ore much more volu¬ 
minous ; hence we have been able to make a more complete inves¬ 
tigation of thorn. They are like those described by F. E. Schulze 
in the Jterbel and the Tench. Each corpuscle is situated in a point of 
tho epidermis corresponding to a papilla of the dermis ; it is clearly 
marked off from the cells which surround it by the dark coloration 
which it acquires after the action of osinic acid and by the aspect of 
its constituent elements. Each of them is formed of cells belonging 
to two types, between which we observe all transitional form©: 
some are cylindrical and situated at tho periphery; the others, 
grouped at tho centre of the ovoid body, terminate in a conical pro¬ 
longation, the points of w hich, generally masked by mitcus, appear 
lees distinctly than in the Malarmat, All these element© are fur¬ 
nished with a voluminous nucleus ; and their protoplasm i© strongly 
coloured by osmium. At the base of each corpusclo we see a ©mau 
granular mass, formed by the varicose basal prolongation© of the 
cells of the cyathiform bodies : it is in this granular mas© that the 
cylinder-axes of the nervous fibres disappear; and from it the cell* 
of tho corpuscles emerge. Mullus barbutus possesses ovoid bodies, 
identical with those which we have just described, in the muoou© 
membrane of the tongue and pharynx. p 

In the Gurnards we have fouud cyathiform corpuscle© upon the 
tongue. It is probable that they exist in the buccal mucous meru- 
brane of most fishes. 

Prom tho facts just indicated we must conclude that, among the 
nervous terminations in fishes described by M. Joubert as organs of 
towh, we must distinguish those which possess cyathiform bodies 
from those which are destitute of them. What, functions are we to 
attribute to thorn ? Prom the investigation© of F. E. Schulze, F* 
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Todaro, Kngolmann, Loven, and Schwalbe it seems to us difficult 
not to regard the cyathiform bodies of fishes as gustatory papillce. 
Their structure and their situation in the epidermis separate them 
completely from the tactile corpuscles* such as we commonly see in 
birds and mammals. 

The sense of taste thus acquires in fishes an importance which 
may appear oxuggorated* but which seems to us accounted for by 
the nature of the medium in which those animals live. The search 
for food in those creatures must he guided especially by sensitive 
terminations more particularly destined to the reception of gustatory 
emanations; and this explains the distribution of the cyathiform 
bodies upon external organs* explorating-apparatus* the situation of 
which has deceived observers* but which need no more surprise us 
than tho existence of well-formed otocysts, far from tho head* upon 
tho lost segments of tho My sides .— Comptes liendus , March 21, 
1881, p. 7415. 

On (he Pteroclidfc. By Modest Hogdanow. 

from anatomical data Elliot ( u Study of the Pteroclidoo, or Family 
of the Sand-Grouse ”) arrived at the conclusion that tho Fteroclidm 
should be placed between tho Coliimbce and the Basoros, a position 
which had Ikkui indicated for thorn oven before Elliot's work, and 
as to the correctness of which the author thinks there can be no doubt. 
He regards it, however* as a more rational course not to refer the 
Sand-Grouse either to the Columbm or to the Rasores, but to raise 
them into a distinct order, as many peculiarities of organization* as 
well as tho mode of life* separate them sharply from the Rasores. 
Thus the form of the wings and feet is by no means gallinaceous; the 
coloration and tho mode of life are quite peculiar ; further the eggs 
resemble those of the pigeons, but possess a special coloration, and 
the layings of the Pteroclidfc consist normally of only three eggs, 
whilst in the Guilin® they are much more numerous. Finally, in 
the PtorodidiC the young after exclusion are covered with a down of 
very peculiar coloration, and are not blind* although they are unable 
to run about. All these characters* with many others, induce the 
author to propose to raise the Pteroclid® to the rank of an order, 
standing between tho Columb® und llasoros, and for which he sug¬ 
gests the name Heteboclitjs. 

Resides the Pteroclid® tho Thinocorid® must be referrod to this 
order in accordance with the views of C. L, Bonaparte. The agree¬ 
ment between AUcujis and Pteroelw is bo striking that one cannot 
understand how the Thixxocoridso have boon referred to the Gralla- 
tores. The two genera just mentioned not only resemble each other 
in external characters, in tho form of tho beak, wings, and feet, in 
the plumage, &c., but even in the character of their dwelling-places 
they offer a very remarkable agreement. The species of Pterocles 
inhabit deserts and are always companions of the camel; the 
specips of Attagis live on the alpine meadows of the Andes and are 
associated with the Uamus. 
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Finally the author describes two new species of Pterodes, namely:— 
P. Severzowi (= Tctrao cautlacutus , Omel.,=ac T. itlckata , Ginel. f «* 
T. chata, Fall Ptcrocles msphut % Menetr.) from the Aralo-Caspian 
steppes, Turkestan, Transcaucasia, and North Persia ; and P. Elliott 
from Abyssinia. — Bull. Acad, Imp. Sd. St. Petersb. tome xxvii. 
pp. 164-1(58. 

Investigation of certain Points in the Anatomy of Sternaspis acutata. 

By M. Max. Kie rscn*. 

The Sternaspis measures about 04530 metre in length and 
0*010 metre in breadth. Its body, which is attenuated anteriorly 
in a state of repose, is inflated in front and behind and constricted 
in the middle when the animal, in order to move, throws forward 
the retractile anterior portion of its body. The latter bears three 
rows of setm, which are interrupted upon the dorsal and ventral 
lines, and which may be concealed by the invagination of the ante¬ 
rior region of the trunk. The mouth, which is somewhat ventral, 
is surmounted in front by a small pronfinenee homologous with the 
ccphalio lobe, and indicating the place occupied by the cerebroid 
ganglia. In the posterior region we observe a ventral shield fringed 
with tufts of setae, except at its anterior margin ; above its posterior 
margin is placed the somewhat dorsal anus, which is surmounted by 
two oval perforated plates garnished with numerous branchial fila- 
ruonts. Towards the anterior third, upon the ventral surface, we 
may distinguish two small conical appendages, axially perforated; 
these are the external terminations of the generative organa. There 
aro also small bundles of seta) in the median ventral region of the 
body; but they do not appear beyond this. 

The integuments consist of a thick and resistant fibrous layer, 
striated parallel to tho surface, covered externally by a layer of 
hairs, which alone seem to represent the epidermis, and lined inter¬ 
nally with a granular stratum, in which we may sometimes succeed 
in detecting nuclei: from this layer, which internally is in contact 
with the muscles, a number of more or less undulated filaments 
start, traversing the fibrous zone perpendicularly and terminating 
in the hairs; chloride of gold, employed as suggested by 1L Kanvier, 
gives them an intense violet colour, us also to the granular layer, 
while the fibrous zone remains nearly colourless. I think we may 
regard these filaments as nervous terminations. 

Further in we meet with an external layer of transverse mus¬ 
cular fibres, then an inner layer of longitudinal fibres, which are 
inserted upon the reentering lines bounding the segments, I shall 
confine myself bore to indicating further the powerful development 
of the retractor muscles, formed principally of two bundles placed 
on the sides of the nervous cord, and the fibres of which are im¬ 
planted in front at the base of the anterior seta?, and behind upon 
the ventral surface of the integuments : theso fibres are of unequal 

* The author’s examinations of this worm were mad© on specimens 
from off Cape Breton, in the Bay of Biscay, and from the Gulf of Lycm. 
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lengths ; some of them roach the ventral shield. Those muscles cause 
the invagination of the anterior part of the trunk* the protraction 
of which is brought about by the posterior transverse muscles* which, 
by contracting, drive forward the fluid of the general cavity. 

The digestive canal at first travels from before backwards, bends 
round near the perforated plates, returns forward, then turns again 
backward to terminate at the anus: it forms numerous convolu¬ 
tions, and is further irregularly twisted spirally with the generative 
organs. Wo may distinguish in it the following regions:—1, a 
wide, short, protractile pharynx, in the form of a bulb, presenting 
glandular ridges; 2, a much narrower and longer (esophagus, which 
is analogous in structure to the stomach, but is destitute of the vibra- 
tile furrow, and its less developed epithelial layers possess no 
granulations ; 3, a stomach considerably wider than the other parts 
of the intestine, and composed of tho peritoneum, of a feeblo 
muscular layer, the scattered fibres of which arc paitly longitudinal, 
partly transverse, and of a greatly developed glandular epithelium 
which forms prominent longitudinal ridges in the interior ; at the 
commencement of the stomach originates a vibratile furrow, which 
only stops at the terminal part of the intestine; the stomach secretes 
a yellowish liquid which gives a green colour with Umelin’s and a 
red colour with Pettenkofcr s reagent; I think it may be regarded 
as bile ; 4, a recurrent intestine, and, 6, a posterior intestine, which 
I distinguish from each other principally because of their general 
direction, and to facilitate a more detailed description; their struc¬ 
ture essentially resembles that of the stomach, oxcept the smaller 
development of the epithelium, which is here no longer glandular ; 
0, a protractile terminal intestine, destitute of the furrow and pre¬ 
senting the structure of the external skin. 

The nervous system consists of two cerebroid ganglia, of a wide 
collar embracing the pharynx, and of a ventral cord, which widens 
considerably behind over tho shield, in consequence of a greater 
development of its connective elements. On its ventral surface this 
eord gives off numerous unpaired nerves, directed downwards and 
backwards, which afterwards bifurcate into two symmetrical 
branches. 1 have not yet completely elucidated the question of the 
relation of these branches with the granular layer and the nervous 
filaments mentioned above. 

The branchial filaments, destitute of cilia, have their internal 
cavity divided longitudinally by a flbro-muscular partition; tho 
two elongated sinuses thus formed oomznunicate by a loop at the 
free extremity of the filament, and unite to form a singly canal near 
the point of insertion upon the perforated plate. In the living 
animal we see some of these filament* elongated in the water, which 
they beat; the red blood contained in them enables the loop formed 
by the two sinuses to be reoogniaed; but most of the filaments 
are usually retracted and spirally rolled up by the contraction 
of the longitudinal muscles which line the two sinuses, and 
which drive back the blood to the interior of the body, whilst the 
elongation of the branchiae makes it How into them. At the point 



428 


Miscellaneous . 


of insertion of each filament the perforated plate is traversed by a 
short canal lined with an epithelial layer, and afterwards dividing 
into several branchial vessels. Between tho filaments tho plates, 
the structure of which is analogous to that of tho skin, have nume¬ 
rous hairs. The branchial vessels of tho two plates all opon into a 
wide and very short canal, which opens into tho dorsal vessel. 

In a future communication 1 will summarize my observations on 
the vascular and generative systems, the segmental organs, and the 
ombryogouy of this worm.— CompUe Head as % April 11, 1881, p. 926. 

The Bears of the Cavern of Lherm, B\ M. H. Filhol. 

As is well known, the bone-cavo of Lherm, in tho Ariege, has 
furnished numerous remains of animals, including Ureas gpelreus, 
Fells spelcra. Hyena speltea , Rhinoceros , Cervui, &c. The most 
frequent of these is tho first-named species, Ursas ftpUmut, of which 
not less than one hundred crania havo been obtained. M. Filhol 
remarks that these numerous crania prove tho great fixity of cha¬ 
racter of this species, and that Ursustpelrras in its most modifiod 
forms has nothing to do with the existing Ursus arctos , M. Marty 
has recently found two skulls of boars different from any previously 
met with. One of these, ft perfect skull, measuring along its lower 
surface 85 centim. from tho incisive margin to tho occipital foramen, 
has six teeth behind tho canine, as in existing Bears, instead of three 
as in Ureas spetams , and the form and proportions of those organs 
are as in Ureas arctos . This applies to the other characters of the 
skull; and M. Filhol identifies the animal with the living Brown 
Boar, which, ho considers, cannot have descended from Ureas 
ap flaws , but must have originated in some distant region, perhaps 
North America, and gradually advanced to take tho place of the 
groat Cave-Bear in these countries. 

Tho second specimen consists of the anterior parts of a bear’s 
head, also differing from those hitherto found in caves. In the 
upper jaw it had four teeth behind the canine, and the first pre¬ 
molar was preceded by a free space of 15 millim. Consequently 
tho face was very short, but at the same time it was remarkably 
widened. Its transverse diameter behind the carnasaial tooth ns 
10*3 contim. The anterior nasal aperture measures 64 millim. 
across and 51 millim. from front to back. In all other bears the 
antero-posterior diameter is the larger. The forehead wan de¬ 
pressed and almost horizontally continuous with the nasal bones. 
Its elovution above the palatine arch at a point answering to the 
postorbital apopl^seB is only 10*8 centim.; in the Ureas arctos 
above mentioned this measurement gives 11*8 centim*, and in 
Ureas spelmus 18*3 centim. The width of the forehead between the 
apices of the postorbital apophyses is 13*9 centim., or only a few 
millimetres less than in the largest crania of Ureas spdteus. These 
characters lead M. Filhol to regard this skull as representing a new 
species of bear; and he proposes to name it Ursus Gaudrui , 

M. Marty has also found in the cavern of Lherm the femur of a 
fossil lion 46 centim. long,—Compos Rmdus, April 11,1881,p. 929* 
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XLIII .—On Palroospinax prisons, Eaerton. 

By James W. Davis, F.G.S. &c. 

[Plato XX.] 

I have recently had the good fortune to become possessed of 
an example of this rare fish, which serves to elucidate some 
characters not shown on the specimens described by Sir P. 
Egerton in the xiii. decade of the Memoirs of the Geological 
Survey (1872). Whilst proving the correctness of the deduc¬ 
tions drawn by the author, this specimen also exhibits charac¬ 
ters which enable me to correct some inferences drawn from 
imperfect evidence. 

My specimen is 10 inches in length. The front part of the 
head is absent; and probably 2 inches of the caudal extre¬ 
mity is also broken away. The body of the fish included 
between these parts is extremely well represented. The fish is 
hdd on its ventral surface, and exposes the dorsal. There are 
two large pectoral fins, two dorsal fins, each having attached 
to its anterior portion a bony fin-ray. There is also exposed 
one ventral fin, the opposite one being hidden beneath the 
body of the fish. The caudal fin is entirely absent. The 
vertebra extend from their connexion with the head to the 
Ann. A Mag. N. Hitt. Ser. 5. Vol. vii. 32 
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opposite extremity of the specimen. The whole surface is 
covered with minute dermal ossicles or shagreen. 

There are seventy-eight vertebras present. The second 
dorsal spine is evidently in its natural position with regard to 
the vertebra?, and is fixed above the fifty-sixth from the head ; 
behind there are twenty-two others. The position of the 
anterior dorsal spine and fin has been somewhat deranged 
during the decay of the fish: the spine has been pressed 
away from the fin, and is now separated by an inch and a half, 
or the length of ten or twelve vertebra?. Its exact position 
might be difficult to determine; but a comparison with the re¬ 
cent dog-fish (Acanthias vulgar in) renders its place tolerably 
certain. In the dog-fish, as pointed out by Sir P. Egerton, 
there are one hundred and eiglit vertebral. Between the head 
and the first dorsal spine there are twenty-five vertebra?; from 
the first to the second are included thirty-four; and beyond the 
posterior dorsal spine there are forty-nine vertebra? to the ex¬ 
tremity of the tail. The Palwmjrinax from the Lias exhibits 
a remarkable similarity to the recent fish. In the latter there 
are fifty-nine vertebra? between the head and the posterior 
dorsal spine, whilst in Paleronpinax there are fifty-six ; and 
from this close relationship it may be inferred with safety that 
the anterior dorsal spine was situated above the twenty-third 
or twenty-fourth vertebra. It may be further urged that as 
there are behind the posterior dorsal spine, in the recent fish, 
forty-nine vertebra?, there were about the same number in the 
fossil one: twenty-two are preserved; and a further complement 
of about six or eight and twenty would complete the caudal 
portion of the fish. Belative appearances warrant this sup¬ 
position. The total length of the fish, including the portion 
of the snout not preserved, would be 13 inches— a consider¬ 
ably smaller example than those described by Sir P. Egerton. 

The head is represented by the impression of some bones or 
cartilages not sufficiently well preserved for identification* 
There are two or three teeth similar in form to the figure no. 5, 
plate vii. of the decade referred to previously, whicn indicate 
theproximity of the jaws. 

Tne spines were deeply implanted in the flesh of the fish, 
and appear to have had a groove along the back for the re¬ 
ception of the fin, though this is only partially evident in my 
specimen. The anterior spine was smooth, its upper part 
thickly coated with enamel; the middle portion of the spine, 
not actually imbedded in the flesh, was enveloped by the 
dermal covering of the fish, which was thickly coatea with 
shagreen. The posterior spine exhibits the same characters, 
except that it was finely, but distinctly, covered with longitu- 
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dinal striations. The small tubercles mentioned by Sir P. 
Egerton aa besetting the lower portion of the posterior spine 
do not appear to be present on my specimen; but the covering 
of shagreen presents a similar appearance to the one described 
in the decades. The spine attached to the anterior dorsal is 
1*1 inch in length and *2 inch wide at the base; it is 
slightly curved backwards, gradually contracts in size, and 
ends in a fine point. The second spine is similar in form but 
larger; it is 1*3 inch in length. 

The pectoral fins are very large in proportion to the other 

C ot the fish; the anterior margin is at least 2*5 inches in 
w lu They are thickly covered with shagreen, the tubercles 
clustering thickly and of large size along the anterior margin, 
and becoming more thinly distributed and of gradually de¬ 
creasing size towards the posterior portion of the fin. 

The ventral fins are also covered with tubercles in the same 
manner: they are 1*1 inch in length. 

The dermal tubercles forming the shagreen are composed of 
little plates, highly enamelled, for the most part rhomboidal in 
form, in rare instances arranged like flat cubes in a tessellated 
pavement, but more generally with the corner towards the tail 
raised, as though the little cube were suspended diagonally at 
two ot the corners transversely to the longitudinal axis of the 
body, and the anterior corner depressed, causing the one 
towards the caudal portion of the fish to be raised. The raised 
portion appears to be somewhat produced in some of the 
tubercles; but in no instance can I find evidence that any 
thing approaching a sharp tooth-like structure occurred in any 
of the tubercles, such as may be seen in many of the recent 
Placoids. 

The figures (PL XX. figs. 2, 3, 4) show the relative size of 
the tubercles in different parts of the fish and also indicate a 
slightly different form. The minuteness of these objects may 
be inferred from the fact that there are between 30,000 and 
40,000 to cover one square inch of the body of the fish. 

The fossil Palcooaptnax presents an instance of a Lias fish 
which bears so close a resemblance in general character, and 
even to a large extent in minute detail, to the living Acanthiaf, 
that we are almost justified in considering the latter as a de¬ 
scendant of the former. The fossil form was a shorter and 
proportionally a thicker fish than the living one. Its 
pectoral fins were much larger and better developed. The 
vertebral column in the two fashes offers a very close parallel. 
In my specimen there are only twenty-two vertebras preserved 
behind the posterior dorsal spine; but Sir P. Egerton 
mentions a specimen, in the collection of the Earl of Ennis^ 

32* 
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killen, consisting of eighty-five vertebras, with a spine situated 
above the fortieth from the anterior end, and with conse¬ 
quently forty-five vertebrae beyond it; this number would 
probably constitute nearly the whole of the caudal extremity, 
and is fewer by four only than in its living representative. In 
the specimen figured on plate vii.»of the ^decade mentioned 
the spine extends above the fifteenth vertebra. In the one 
now oeing described the anterior dorsal spine is oyer the 
eighteenth or nineteenth vertebra; there can be no doubt, 
however, that its proper position must have been further back, 
because the fin to which it was attached is far behind the 
spine. From analogy it would be supposed that the spine 
occupied a position halfway between its present situation and 
that of the fin; and as this would place the spine above the 
twenty-second or twenty-third vertebra from the head, which 
is, as already indicated, the point inferred from the comparison 
with tho recent fish, there remains little doubt that such was 
its actual position. 

Locality . All the specimens hitherto described, including 
the one which is the subject of this paper, are from the Lias 
at Lyme Regis. 

EXPLANATION OF PLATE XX. 

Fig. 1. PalatcMmintu' ftriscus, Egorton (nat am?). 

Fig. 2. Dermal tubercles or shagreen on ventral fin ( X 25). 

Fig . 3. Ditto on ventral portion of body behind the ventral fin (X 25). 
Fig. 4. Ditto on pectoral fin near the base of the anterior margin ( x 25), 


XLIV.— On the originally Bilateral Character of the Benal 
Organ of Pro$obranchta } and on the Homologies of the Yelh~ 
sac of Cephalopoda. By E. Ray LankeSTEK, M.A., F.R.S., 
Jodrell Professor of Zoology in University College, 
London. 

Two recent memoirs on molluscan morphology touch upon 
matters which have formed the subject of investigations by 
me, and which I have formerly discussed in the pages of this 
journal. I am therefore anxious to make a few remarks 
on the matters in question in the same place as that in which 
1 first wrote of them. 

I. Dr. J. W. Spengel, in a very interesting essay (Zeitschr. 
wiss. Zool. vol. xxxv.) entitled ” Die Geruchsorgane und das 
Nervensystem der Mollusken,” refers to a "note Tby me ({ On 
some undescribed Points in the Anatomy of the Limpet {Pa* 
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UUa vulgaia )published in the ‘Annals * nearly fourteen years 
ago (vol xx* 1867, p. 334). The organs which I there re- 
cognized as the “ capito-pedal ” orifices he now proposes to 
identify with olfactory organs. With regard to this, I have to 
say that l have long been aware that the u capito-pedal ” 
pigmented bodies are not orifices blocked by pigmented excre¬ 
tion, as I at one time supposed; and I have no doubt, from 
the nerve-supply to this region, which was clearly figured by 
Prof, do Lacaze-Duthiera in vol. i. pi. iv. of his 1 Archives 
de Zoologie experimentale J (1872), and is now again figured 
by Dr. Spengel, that we have in the capito-pedal pigment- 
body a sense-organ, similar in character to the sense-organ 
described by Lacaze-Duthicrs as existing in aquatic Pulmo- 
nate (Gasteropoda (also in vol. i. of his Archives, “ Du ays- 
tbtne nerveux des Mollusques Gaatdropodes pulmones aqua- 
tiques et d’un nouvel organe d’innervation^). This last 
memoir most unfortunately appears to have escaped Dr. 
SpengeFs attention, who endeavours to identify the capito- 
pedal sense-organs of Patella with a rudimentary gill, and to 
bring under the same denomination the often plicated proble¬ 
matic sense-organs of a number of other Gasteropoda. 

In discussing these homologies Dr. Spengel is led to cx- 

g >und his views on the torsion of the visceral mass of the 
rosobranch Gasteropoda. His views are chiefly based upon 
the fact, first made known by me, of the existence of two 
renal organs in Patella . Dr. Jhering, in a memoir on the 
morphology of the renal organ of Mollusca (Zeitschr. flir wiss. 
Zoologie, vol. xxix. 1877, p. 605), is the only observer who 
has confirmed my description of the existence of two renal 
organs in Patella: and he has added similar observations on 
Fissurella and Haliotis . Dr. Spengel, in reference to this 

matter, cites only the observations of Dr. Jhering, and omits 
all reference to the fact that I had discovered the condition of 
the renal organs of Patella ten years before that writer, 
although Dr. Jhering quotes my observations at full length. 
The fact has some importance j for, as a natural consequence 
of my observations, I have, during the period which has elapsed 
since they were made, been in the habit of teaching the 
same general views as to the torsion of the visceral mass of 
Gasteropoda and its effect upon the symmetry of the organs 
as are now advanced by Dr. Spengel (explained by a woodcut 
cm p, 851 of his paper). This writer, to establish his views, 
makes use of the tact first observed by me, but erroneously (and, 

I do not doubt, unintentionally) attributes the observation 
to Dr. Jhering. Speaking of organs which are paired though 
not fully symmetrical in certain of the Prosobranchia, he says 
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li Dab in gehbren in erster Linie die Kiemen and die Geruchs- 
organe, das Herz mit seinem zwei Vorhbfen und endlich nacli 
den Beobachtungen v. Jherings die Nicren.” Further, he dis¬ 
cusses whether one of the u von v. Jhering beschriebenen 
Organe ” may not l>e identical with the anal gland of Murex. 
1 am not of the opinion that it is a reasonable thing to allow 
one’s priority in such a matter to be handed by one writer to 
another without making any protest. Hence these few lines. 

I may add th&t Dr. Jhering, in his memoir published in 
1877, states that lie was unable to find an opening leading 
from the pericardium into the renal organ as described by me. 
During April of this year I have, with the cooperation of 
my assistant Mr. A. U. Bourne, examined fresh limpets as 
to the pericardial orifice. Its presence can be demonstrated 
both by injections which pass from the pericardium, some¬ 
times into the right, sometimes into the lett renal sac, aud by 
dissection. The orifice leads directly into a narrow mbanal 
tract of the further or right renal sac, and not directly into 
the left or small renal sac. which, on account of its proximity, 
might have been expected to be the sac in communication with 
the pericardium. That the pericardial orifice should open 
directly into the large , or right, or infraanal renal organ of 
Patella , and not into the small one, is especially remarkable 
when we remember that it is the small renal sac which, lying 
dorsal and to the left of the rectum (in the primitive uncoiled 
condition of the visceral mass the small sac would obviously 
enough be to the right, and not to the left, of the rectum), 
would seem to correspond with the single renal sac of other 
Gasteropoda. 

II. Mr. W. K. Brooks has recently given an account, with 
figures, of the development of the Squid (* Anniversary 
Memoirs of the Boston Society of Natural History’), which, 
besides quotations from the writings of Kbilikcr, myself, 
and Bobretzky, contains sketches of the well-known surface- 
appearances exhibited by living specimens of Loligo at a few 
stages of its development. Mr. Brooks, however, is led to 
offer some reflections on the homologies of the arms, funnel, 
and yelk-sac of the embryo Cephalopod with parts of the adult 
Gasteropod. I cannot agree him when he says that he 
has “ been so fortunate as to fill a gap by finding embryos 
which exhibit general molluscan characteristicsand I can 
find nothing new in his comparison of the embryo Cephalopod 
with an embryo Pulmonate, excepting what I regard m erro¬ 
neous. He is mistaken in quoting me as favouring a cloda 
comparison of the shell-gland discovered by me in Gaatero- 
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pods and Laraellibranchs with the pen-sac of Cephalopoda, 
which I showed to originate, like the shell-gland, as an open 
invagination. I have been careful to point out reasons for doubt¬ 
ing the exact equivalence of the two structures (“ On the 
Development of the Pond-Snail, and on the early Stages of other 
Mollusca,” Quart. Journ. Microsc. Sci. vol. xiv. 1874, p. 371). 

Further, I cannot agree with Mr. Brooks in the view that 
the niolluscan foot is necessarily an u unpaired ” organ. It 
is truly enough a median organ ; but it has necessarily a right 
and a left siae, which in many cases tend to develop as two 
divergent lobes; and such growths as u epipodia ” are only 
an expression of this tendency to bilateral development. 

Mr. Brooks regards the arms of the Cephalopod and the 
funnel as either epipodial or as new and special organs of 
Cephalopoda, whilst he advocates the view that the yelk-sac 
of Cephalopoda represents the u median unpaired” foot of 
Mollusca, which has accordingly no representative in the adult 
Cephalopod. 

Mr. Balfour, in his ( Comparative Embryology,’ vol. i. 
p. 225, had anticipated Mr. Brooks’s speculation as to the 
identity of the Cepnalopod’s yelk-sac with the Gasteropod’s 
foot. He says :— u In Cephalopoda the position of the Gas- 
teropod foot is occupied by the external yolk-sack. In normal 
forms the blastopore closes at the apex of the yolk-sack, and 
at the two sides of the yolk-sack the arms grow out. These 
considerations seem to point to the conclusion that the normal 
Gasteropod foot is represented in the Cephalopod embryo by 
the yolk-sack, which nas, owing to the immense bulk of foou- 
yolk present in the ovum, become tilled with food-yolk and 
enormously dilated.” 

I am unable to agree with the interpretation put upon the 
facts by Mr. Balfour and Mr. Brooks. 1 quite admit that 
the region in the Cephalopod distended by food-yelk is the 
axial region of the foot; that is obvious upon the first obser¬ 
vation of the facts. But it is another thing to maintain that 
the projection or outgrowth as such represents the projection 
or outgrowth in its entirety known as the foot in Gasteropoda. 
In my opinion it does not do so, but is a special embryonic 
dilatation of the axial region of the foot, and is no more 
representative of such an outgrowth as the adult muscular 
foot than is the very remarkable contractile sac on the foot of 
Umax, 

Had Mr. Brooks compared his embryo squid with an 
embryo slug, he would, 1 think, have come nearer to making 
out the significance of the latter’s yelk-sac than he has when 
comparing it to an embryo of an aquatic Pulmonate. 
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I was much struck by the remarkable structure and rhyth¬ 
mic pulsation of the sac on the foot of the embryo slug when 
I first studied it at Jena in 1871; and in the winter of the same 
year, when carrying on researches on the development of the 
Cephalopoda at Naples. I made the observation, first of all, 
that the wall of the yelk-sac of the embryo squid is rhyth¬ 
mically contractile, and, secondly, that the structure of that 
wall and its contractile elements is very closely similar to that 
of the contractile sac on the foot of the embryo Limax. I 
subjoin outline drawings of an embryo slug and an embryo 
squid, to render clear to those not familiar with these objects 
the position of the parts under discussion. 


Fig. 1. Fig. 2. 



Fig. 1. Diagram of an embryo Slug. 

Fig. 2. Diagram of an embryo Cephalopod. m, position of month; Jit, 
foot; »h, shell; con, contractile embryonic outgrowth of the pedal region 
(yelk-sac in Cephalopod); op, eye; pk, primitive kidney of dug; t, 
smaller head-tentacle of slug; fu, funnel of Cephalopod; ml, mantle- 
flap of Cephalopod. 

In a paper published in this magazine in February 1873 
( u Zoological Observations made at Naples in the winter of 
1871-72 ”) I gave a brief outline of my results as to Cepha¬ 
lopod development, and I there said (p. 84):—“ An interest¬ 
ing phenomenon is the contractility of the walls of die yelk- sac, 
which is observed at a very early period, as soon as the first 
rudiments of eyes, ears, and mouth have appeared. A rhythmic 
wave of contraction passes continually along the wall of Uie sac, 
at that part immediately in front of the alimentary tube, and 
doubtless acts so as to cause a circulation of nutrient material 
in fiie direction of the young embryo. The tissue which 
exhibits this contractility is of the same structure (stellate 
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cells) as that of the remarkable contractile vesicle observed in 
the pulmonate Gasteropoda, and which I have studied in 
Limax. It is probable that the two parts are homogenous.” 

So far as any comparison between tne Cephalopod yelk-sac 
and the Gasteropod toot is legitimate, it appears to me that I 
had made it in the above passage some years since. 

As to the homologies generally of Gasteropod and Cepha- 
lapod, I am inclined to agree with Mr. Brooks when he says 
41 w© cannot expect any valuable results to follow from tne 
attempt to compare any part of the body of a Cephalopod 
with structures which, like the epipodial folds, are not common 
to the Gasteropoda, but somewhat exceptional.” I consider 
that a close relationship exists between the siphonal folds of 
the Cephalopod and the “pteropods ” of Pteropoda, and, again, 
between the arms of the former and the arms (bearing suckers 
in Pneumodermon) of the latter; but there appears to be no 
ground for going further when we compare these parts with 
those of a Gasteropod than is involved m assigning them all 
to 44 the foot,” which certainly cannot be given up to the sole 
equivalence of the yelk-sac, and is not to be limited, as Mr. 
Brooks would have it, to an unpaired median growth. I do 
not see the cogency or the arguments put forward by Jhering 
for regarding the arms of rteropods and Cepharopods as 
distinct from foot; and assuredly it is necessaiy absolutely to 
reject Grenacher’s notion of their identity with the velum, a 
notion with which every morphologist has at one time or other 
amused himself; and, lastly, there appears to be no ground 
capable of statement for regarding, as Brooks would ao, the 
siphon (funnel) as a growth peculiar to the Cephalopod. Its 
condition in Nautilus alone is sufficient to show that it is a 
part of the molluscan foot. 


XLV.— The Structure and Affinities of Euphoberia, Meek 
and Wor then ^ a Genus of Carboniferous Myriopoaa* Bv 
Samuel H. Scuduer*. j ^ J 

The genus Euphoberia was established in 1868, for some 
remarkable spiny Myriopoda found in the ironstone nodules 
of Mason Creek, in Illinois, and which were first fully de¬ 
scribed and figured in the third volume of the Geological 
fieport of the Illinois Survey. The only characteristics then 
noted, in which they differ from modern types, were the 
tapering form of the body and the presence of branching 
• From the * American Journal of Science/ March 1881, pp. 182-160, 
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spines on all the segments in longitudinal rows* An oppor¬ 
tunity of examining a series of these animals from the same 
locality, due to the kindness of Messrs* Carr and Worthen, 
and especially of studying a fine fragment of Eupkobona 
major , M. & W., giving an admirable view of the ventral 
plates, proves that the differences between these ancient types 
and modem forms are so numerous and important as to 
compel us to refer them to a distinct suborder, for which the 
name of Archipolypoda is proposed. 

One main distinction between the two groups, Diplopoda 
(or Chilognatha) and Chilopoda, into which existing Myri- 
opoda are generally divided, consists in the relation of the 
ventral to the dorsal plates of the various segments of which 
the body is composed. In the Chilopoda tnere is a single 
ventral plate, bearing one pair of legs, for every dorsal plate: 
in the Diplopoda, on the contrary, there are two such ventral 
plates, each bearing a pair of legs, for every dorsal plate 
(with the exception of a few segments at the extremities of 
the body). The Diplopoda are universally considered the 
lower of the two in their organization ; and it is therefore not 
surprising to find that no Chilopoda have been found in rocks 
older than the Tertiaiy series *; while Myriopods with two 
pairs of legs corresponding to each dorsal plate may be found 
as far back as the Coal-measures. In such comparisons as 
are here instituted, the Chilopoda may therefore be left out 
of account. 

In modem Diplopoda each segment of the body is almost 
entirely composed of the dorsal plate, forming a nearly com¬ 
plete ring; for it encircles, as a general rule, nine ten this of the 
body, leaving small room for the pair of ventral plates. On 
the side of the body it is perforated by a minute foramen, the 
opening of an odoriferous gland. Usually the ring is nearly 
circular; but occasionally the body is considerably flattened, 
and the aides are somewhat expanded into flattened lamina* 
with a smooth or serrate margin; a few species are provided 
with minute hairs, sometimes perched on little papillae; and 
the surface of the body, ordinarily smooth or at best wrinkled, 
is occasionally beset with roughened tubercles, which may 
even form jagged projections. So far as I am aware, no 
nearer approach to spines occurs on the dorsal plate than the 
serrate edges of the lateral larainee, the roughened tubercles, or 
the papilla-mounted hairs. 

In the Euphoberim from the Coal-measures a very different 
condition of things obtains* The segments of the body 

• Gfiophttun proavuft, Germ,, from the Jura, is certainly aneroid worn* as 
stated by Hagen. 
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may be circular, or laterally compressed, or, as in many modem 
types, depressed; but in all the dorsal plate occupies scarcely 
more than two thirds of the circuit of the body, or even less, 
being opposed by broad ventral plates. This dorsal plate is 
not perforated for foramina repugnatoria*, but, as means of 
defence, it is armed with two or three huge spines upon either 
side: one row (for they occur on all the segments alike) lies 
above, near the middle line of the body; another is placed 
low down upon the sides, near the lower margin of the dorsal 
plate; and a third row is sometimes found between them. 
These spines are sometimes forked at the tip; and they are 
(probably) always provided to a greater or less extent with 
spinules springing from the base or the stem; sometimes 
tncae are so numerous as to form a whorl of little spines 
around the main stem. Usually the main spines are at least 
half as long as the diameter of the body; often they are as 
long as the diameter; and one may readily picture the different 
appearance between one of these creatures, perhaps a foot or 
more in length, bristling all over with a coarse tangle of 
thorny spines, and the smooth galley-worm of the present 
day. 

If we pass to the ventral plates we shall find differences of 
even greater significance. In modern Diplopoda these plates 
are mnlute; the anterior forms the anterior edge of the seg¬ 
ment, continuous with that of the dorsal plate ; together, how¬ 
ever. they are not so long as the dorsal plate at their side; and 
the latter appears partly to encircle the posterior of the ventral 

1 dates by extending inward towards the coxal cavities. The 
egs are attached to the posterior edge of each ventral plate; 
and those of opposite sides are so closely crowded together 
that they absolutely touch. The stigmata, of which there is 
a pair to each ventral plate, are placed at the outer edge, 
rather towards the front margin; and their openings are longi¬ 
tudinal (e. a. they lie athwart the segment); the toxae of tne 
legs of me anterior plate are therefore opposite the stigmata 
of the posterior plate. No other organs are found upon the 
ventral plates: one might indeed say there was not room for 
them. The legs themselves are composed of six simple 
cylindrical joints subequal in length, the apical armed with a 
single terminal claw; the whole leg is short, generally not 
more than half as long as the diameter of the body. 

In the ancient Euphoberice all is very different. The ventral 

* This is what would be expected from the presence of spines $ for two 
such means of defence should not be looked for m the same animal; offen¬ 
sive glands are present only in slow-moving or otherwise defenceless 
creatures, as in Pnasmidse among Orthoptera for example. 
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plates occupy the entire ventral surface, perhaps may be said 
to extend partly up the sides of the rounded body; and no part 
of the dorsal plate passes behind the posterior ventral plate. 
They are together equal in length to any part of the dorsal 
plate, the segments of the body being equal in length through¬ 
out ; while m modem Diplopoda tne upper portion of the 
dorsal plate is always considerably longer than the ventral 
portion, allowing the creature to coil ventrally without expo¬ 
sing any intersegmental portion of the back devoid of hard 
armature: in these ancient forms the animal appears to coil 
dorsally as readily as ventrally ; at least, when not ex¬ 
tended straight upon the stones in which they are preserved, 
they are as frequently found bent upward as downward; and 
there is certainly nothing in their structure to prevent such 
mobility. 

Then the legs, instead of being inserted at the extreme 
posterior edge of the plate, are planted almost in its very 
centre, and are indeed so large that they occupy nearly its 
entire width ; neither are those of opposite sides inserted close 
together, but are removed from one another by a space equal 
to their own width, giving them ample play. The legs them¬ 
selves differ from those of modern types in having the second 
joint as long as the others combined, and the whole leg at 
least as long as the diameter of the body, and sometimes nearly 
twice as long; moreover they are not cylindrical but com¬ 
pressed and slightly expanded, strengthened also on the flat¬ 
tened surface by longitudinal carinas, and in every respect, in 
those specimens in which the legs are beat preserved, have 
the aspect of swimming-organs . No aquatic forms are known 
among recent myriopods. 

The stigmata, instead of having the position they hold in 
modem Diplopoda. where they are necessarily minute, are 
very large, situated in the middle of each ventral plate, each 
spiracle opposite to and indeed touching the outside of the 
cOxal cavity of the plate to which it belongs, and running 
therefore with and not athwart the plate, t. e. across the body. 
But in addition to these structures, which make up the sum 
of the furniture of the ventral plate in modem Diplopoda, we 
find in these ancient myriopods some further interesting 
organs, which are so perfectly preserved that no doubt can be 
entertained concerning their presence and their adherence to 
the ventral plate. The coxal cavities are not circular but oval, 
and are situated with the major axis in an oblique line, run¬ 
ning from near the middle line of the body forward and out¬ 
ward : this and the slight posterior insertion of the legs leave 
even a wider space between them at the anterior border of the 
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plate than at the posterior; and this place is occupied by a pair 
of peculiar organs, situated one on either side of the median line 
at the very front edge of every ventral plate. These, I think, 
may be supports for branchiae; they consist of little triangular 
cups or craters, projecting outward from the under surface, 
through which the branchial appendages protruded. Until 
recently no other organs than branchiae had been found in 
any arthropod, situated within the legs, and repeated on seg¬ 
ment after segment. The only exceptions known are Peri- 
patus, a strange creature, alliod certainly to the myriopods, 
Dut of lower organization, in which Balfour has found seg¬ 
mental organs (heretofore known only in worms) having their 
external openings somewhat similarly situated, and Scolopen- 
drella , a minute clulopodous myriopod, in which Ryder has 
just described organs which he calls tracheae, opening exter¬ 
nally between the legs. But as branchiae also occur together 
with spiracles in some low-organized insects, and then in 
essentially similar relative positions to that in which they are 
here found, and as the possession of legs adapted to swim¬ 
ming leads us to presume in these creatures an aquatic or 
amphibious life, it would seem as if we might fairly conceive 
these crateriform appendages to be branchial supports*, and 
conclude that we arc deahng with a type of myriopods very 
different from any existing forms—suited to an amphibious 
life, capable of moving and breathing both on land and in 
water. Moreover the assemblage of forms discovered in the 
Mazon-Creek beds lends force to this proposition; for the 
prevalence of aquatic Crustacea, of .fishes, and ferns indi¬ 
cates that the fauna and flora were those of a region abounding 
in low and boggy land and pools; and the presenoe of marsh- 
firequenting flying insects does not contradict such a belief. 

These, however, arc dot the only points in which the 
ancient forms differed from the recent. We have so far ex¬ 
amined only a typical segment; let us now look at the body 
as a whole and at special segments. The modem DiplopocU 
are of uniform size throughout, tapering only at the extreme 
tips J while these ancient forms, at least when seen from above, 
diminish noticeably in size towards either end, and esp eciall y 
towards the tail, giving the body a fusiform appearance, its 
largest part being in the neighbourhood of the seventh to the 
tenth body-segments, which were often two, or even three, 
times broader than the hinder extremity, and considerably 
broader than the head or the first segment behind it A s ing le 
segment seems to have carried all the appendages related to 

* Even if they were segmental organs, they may still hare been eon- 
neeted with respiration. 
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the mouth-parts, while in modern Diplopoda two segments are 
required for this purpose: this peculiarity of the fossil is in¬ 
ferred solely but sufficiently from the fact, perhaps even more 
remarkable, that every segment of the body (as represented by 
the dorsal plates), even those immediately following the single 
head segment, is furnished with tioo ventral plates and bears 
two pairs of legs. As is well known, each of the segments im¬ 
mediately following the head-segments in existing Diplopoda 
bears only one ventral plate and only a single pair of legs—a 
fact correlated with the embryonic growth of these creatures 
since these legs and these only are first developed in the young 
diplopod. The mature forms of recent Diplopoda therefore 
resemble their own young more than do these Carboniferous 
myriopods—a fact which is certainly at variance with the 
general accord between ancient types and the embryonic con¬ 
dition of their modern representatives, and one for which we 
can offer no explanatory suggestion worth consideration. 

Unfortunately the preservation of the appendages of the 
head in these Carboniferous forms ia not sufficiently good in 
any that have yet been found to allow any comparison with 
modern types. This is the more to be regrettea since those 
parts are those on which we depend largely for our judgment 
of the relationship of the Mynopoda to other Insecta and to 
Crustacea. If they were present and sufficiently well defined, 
we may well suppose that they would afford some clue to the 
genetic connexion of these great groups. 

The structure of the Carboniferous Eupkolwrim has thus 
been shown to differ so much from that of modem Diplopoda 
that, as stated at the outset, we seem warranted in placing 
them in a group apart from either of the suborders of modem 
Myriopoda and of an equivalent taxonomic value. 

Cambridge, U.8., January 7,1881. 


XLVI. Poly zoo } Coelenterata, and Sponges of Franz-Joseph 
Land. By Stuart 0. Ridley, B.A., F.L.S., Assistant 
m the Zoological Department, British museum. 

[Plate XXI.] 

The specimens here to be described were collected by Mr. Grant, 
the naturalist accompanying Mr. Leigh Smith in his cruise last 
autumn to Franz-Joseph Land and Spitsbergen. They were 
presented by the latter gentleman to the British Museum, and 
term the first collection from the former locality which has yet 
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been worked out. They were all obtained at one locality, viz. 
lat. 79° 55' N., long. 5 Y 3 O' E., or at about the same latitude as 
the extreme south of Wilczek Island, and the same longitude 
as Eira harbour, on the south-west coast of Franz-Joseph 
Land j the station appears thus to have been at some distance 
from land. The depth is not known. Mr. Miers* has 
already described the Crustacea and Pycnogonida obtained at 
the same time. 

I had hoped that a study of the above groups of the fauna of 
this newly-discovered coast might lead to some indication of 
the connexions which the land bears to the neighbouring arctic 
lands, Greenland, Spitzbergen, or the land west of Smith’s 
Sound, or to a possible polar sea. 

It is known that a rapid current sets down the straits which 
divide the tract known as Franz-Joseph Land from that called 
Wilczek Land, and that, probably in consequence of this, 
the water here is free from ice at an earlier and a later 
time in the year than is usual in such latitudes. This current 
may either bo due to the remains of that branch of the Gulf- 
stream which sweeps up the western shore of Spitzbergen, 
and which, if this hypothesis is correct, would pass on north¬ 
wards past a north-western angle of Franz-Joseph Land to 
enter the northern end of its great straits; or it may be due to 
some polar current derived from an open polar sea. The fact 
that the current is coexistent with an unusually open condi¬ 
tion of water speaks for the theory that it is a warm , not a 
©old one, such as a polar current would be. while the relations 
of the fauna of the coasts which arc batned by this current 
appear also to point to the conclusion that its communications 
aie with the eastern (t. e . the Spitzbergen and Novaia Zemlia), 
not the western (t. e , Greenland and Smith’s Sound) divisions 
of the polar area, and in consequence do not support the theoxy 
of an open polar sea. To arrive at some idea of the faunistic 
relations of this coast, a Table has been added below to show 
the relations of its species to those of the other polar tracts- 
.It is seen at once, even with the small number of species 
(twenty-two) here cited, how nearly most of the arctic seas are 
related to each other in regard to these branches of the fauna; 
but Smith** Sound, the main western approach to the Pole, 
appears to diverge from Franz-Joseph Land more widely than 
any of the other districts (with the exception of Iceland and 
East Greenland, from whicn very few species in all are known), 
only four species being at present known common to both—a 
conclusion supporting that which was above favoured, in re- 

* Ann. A Mag. Nat. Hist. ser. 5, vol, vii. p. 45. 
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gard to the non-existencc of an open polar sea connecting it 
with Franz-Joseph Land. 

With respect to the zoological aspects of the fauna, we 
mim the familiar Spitzbergen Hornera , Membranipora lino- 
ata. Menipea ternata, &c .; and none of the new forms de¬ 
scribed by Mr. Hincks from the Barents Sea have reappeared 
here. The only possibly new species is that describea pro¬ 
visionally as a variety of the well-known British and arctic 
Mucronella ventricosa. Ccelenterata and Sponges are not 
more than represented. However, considering that but one 
station was worked, the results may be said to be interesting 
as pointing to the existence of a great eastern boreal as dis¬ 
tinguished from a small western polar Polyzoan subdistrict. 

Polyzoa. 

Chilobtomata. 

Menipea arctica, Busk. 

Menipea arctica, Busk, Quart. Joum. Micr. Sci. iii. p. 264, pi. i. figs. 4-6. 

In great abundance; no trace of an operculum observed in 
any specimen j so Smitt must, as Busk (Joum. Linn. Soc. xv. 

! ). 232) implies, have united two species under his Gella- 
aria ternata , forma gracilis. Number of cells in an interaode 
4 or 5. A distinct variety occurs with two spines on upper 
margin of cell. The cell in which the root-fibre originates is 
oval, and from its position, which is usually immediately 
above the orifice of a cell, is liable to be taken for an ovicell. 
No ovicells observed. Lateral avicularia not uncommon. 

On Alcyonidium gelatinosum &c. 

Scrupocellaria sedbra, Van Beneden. 

CeUarina scabra, Van Beneden, Bull. Acad. Boy. Belg. xv. p. 78, pi. J. 
figs. S-fl. 

Scrupocellaria scabra, Hincks, Hist. Brit. Mar. Pol. p. 48, pi. vi, 
figs. 7-11. 

Differs in some important points from the form of this ' 
species figured by Hincks, agrees better with Van Beneden’s 
North-Sea specimens; thus the operculum generally coven 
the entire aperture of the cell, and, with the exception of a 
tilting-up ot the upper edge, the surface is flat, not concave. 
Two spines are commonly found on the outer edge of the 
aperture. Internodes short, consisting of either 2, 3, or 4 
cells, exclusive of the median cell of the furcation. The 
anterior avicularia occur, as a rule, only below the lowest cell 
bnt one of the intemode and the median cell of the furcation. 
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Vibracular cells and rooting-fibres absent from terminal inter- 
nodes. 

A small colony, 6 millim. high, on Escharoides Sarsi. 

Gemellaria loriculata , Linne. 

(PL XXL fig. 1.) 

OeUularia lortculata } Pallas, Elench. Zooph. p. 64. 

QtummeUaria loriculata, Van Jienoden, Kockerches Bryoz. p. 83, pi. v. 
figs. 1-6. 

Has the form depicted in Van Beneden’s figures (l. c.): the 
slight lamina extending across the lower end of the opening, as 
there given, but omitted in all other representations which I 
have seen, is present here and adds to the beauty of the 
species. The cells are long, as in the same figures. 

Bugula Murrayana , var .fruticosa, Packard. 

Menipea fmticom, Packard, Canad. Nat. viii. p. 409, pi. i. fig, 8. 

Bugula Murrayana , var. frutieosa, Hincka, Hist. Brit. Mar. rol. p. 03, 
il. xiv. figs. 8, 5, 

Some fragments agreeing generally with the best-known 
form of this variety, viz. that with 2 to 4 series of cells in. its 
dichotomously dividing branches. The outer upper angle of 
the cells is sharply angular rather than spined; generally a 
spine on each siae a little below the top, never more than one. 
Avicularia of the smaller size only. The cell-characters 
agree well with those of Busk’s fig. 1, pi. xii., Journ. Linn. 
doc. xv. 

Flustra carbasea, Ellis & Solander. 

Fkutra carbaeea, Ellis & Solander, Hist. Zooph, p. 14, pi. iii. figs. 0,7. 

___ V»^11__ Q 1^1__rr_„ so * 


A few of the cells ore decidedly subrhomboidal as seen 
from the back of the frond; hence, perhaps, Pallas’s descrip¬ 
tion of the cells in his specimen as being rhombic; for the 
description agrees well m its other points, except that of 
tt apice superior! truncato,” with this species. 

A fine colony attached to a valve of a bivalve shell. 

Flustra securifrons, Pallas. 

EtcAara teourifront, Pallas, Elench. Zoophjp. 66. 

Fkutra secitrtfrotu, Smitt, CBfv. Akaa. Forh. 1867, p. 878, pi. xx. 

%». 6 - 8 . 

A fine colony. The branches are decidedly dilated at their 
tips. Bttt one ovioell was observed in the whole colony; so, 
though probably others were present, they are scarce. 

Ann. <fc Mag. N. Hist. Ser. 5. Vot vii. 83 
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" Membranipora Sophies , Busk. 

(PL XXI. fig. 2.) 

Memb'wnpora Sophia, Buak f, Quart. Jouni. Micr. 8ci. iii. p. 255, pi. u 
fig* 7. 

1 have little doubt that two colonies in this collection, the 
one growing inside the lip of a univalve shell, the other on 
the base of a specimen of Alcyonidium gelatinosum , belong to 
this species; if so, however, Mr. Busk’s figure and those 
given by Smitt (GEfv. Akad. Fork. 1867, pi. xx. figs. 24, 25, 
27) need supplementing by a more detailed one. 

In these specimens the zocecia are large, distinct, with 
raised edge, oval, or very commonly smaller at the distal than 
at the proximal end ; the area has a veiy slightly projecting 
calcareous rim, which is minutely fimbriated. On the edge, 
at each side of the mouth, are two pointed avicularia on 
short peduncles, the apices projecting upwards and back¬ 
wards. One, two, or three pairs of spines occur below these 
avicularia on the edge. The ocecia are remarkable for singu¬ 
lar modifications of form. In the simplest form they are 
oval, of medium size, smooth, with the exception of some 
striae radiating up and backwards from tho'mouth; the mouth 
is provided with a very slightly upwardly-projecting lip. In 
the next stage a longitudinal ridge runs (town the surface of 
the ooecium. In the next the rims of the neighbouring cells, 
of which the lateral ones touch the ooecium, while the posterior 
one is some distance off, surround it like a frame, and become 
prominent, and at the same time a horizontal ridge runs across 
its surface and joins the two prominent lateral walls: the 
upper lip of the mouth at the same time becomes much deve¬ 
loped. Finally the anterior portion of the ooecium, vis. that 
enclosed between the lateral rims, the horizontal ridge, and 
the lip of the mouth, becomes depressed, so that the whole 
space above the cell appears to be occupied by two rectangular 
areas, and the ooecium itself has become much less convex 
than at first, and is almost entirely disguised by the structures 
added to it. The cells radiate regularly from the centre* 

Homologies of Parts of the Ocecivm .—This oo&cium is one of 
the most complicated m external characters which occur in 
the Chilostomata; and it would he interesting if the moxpho- 
logical significance of its different parts could be determined* 
The occurrence of several of what appear to be stages of its 
progressive development in one specimen seems toanord some 
opportunity for making deductions on the subject. Probably 
the large front depression of the last stage, with its surrounding 
raised margin, represents a rudimentary avicularium, as such is 
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die condition by which both zooecia and sessile avicularia first 
originate. A similar depression, though without the distinct 
raised margins, occurs in a similar position in if. Flemingi, 
Busk; and the avicularium itself of course appears in if. Dume- 
rili and if unicornis, Fleming. Unfortunately Mr. Hincks, 
when describing (Hist. Brit. Mar. Pol. p. civ) the develop¬ 
ment of the ooecial ectocyst, does not give that of the ooecium, 
and I know of no otiter account; hence the homologies of 
the different parts of the ocecium can be hardly more than 
guessed at. The radiating furrows or ridges which are seen 
m some ooecia, and are indicated in one stage of this one, may 
perhaps indicate that it is primitively constructed by the 
growing together of paired trabeculae similar to those which 
probably unite to make tip the zooecial cell-front in the Chilo- 
stomatous forms (see Hincks, l . c. p. 184, on the genus Cribril- 
lina , and his description of transverse stria* in the primitive 
covering of the cell of Mu&'onella coccinea at the second 
developmental stage, p. civ). The ocecium of adult Ticteporai 
has a median cleft; and in one species this is represented by 
an invagination from the lower edge: this is probably the 
remains of an embryonic median cleft, common to all typical 
Chilostoraata, and represents the ununited edges of the cell, 
this stage corresponding to stage 2 of Hincks’s history of the 
zooocium of Mucronella coccinea. 

The median ridge or galeate process, seen here in one stage, 
and also found in M, aurita, Hincks, Micropora coriacea , 
Esper, Chorizopora (Lepralia) Brongniarti } Busk, and Stegano - 
porella Bmitti , Hinoks, perhaps represents the point of union 
of the two edges of the ooecium, strengthened by additional 
calcareous matter. 

Membranipora craticula , Alder. 

Mmbrampora craticula, Alder, Trana. Tyneside Nat. F. Club, iii. p. 144, 
pi. ac. fig. & 

Two colonies with the typical characters. The one has the 
surface beautifully hyaline; the other was apparently taken 
dead, and is consequently granular and deficient in some of 
its parts. The number of spines is, as a rule, 12 to 14. 
The bar crossing the surface of the ocecium is well marked j 
and ike lateral or median avicularium is also generally present 
here, though not* invariably. The avicularium below the 
cell is often very prominent, oaring to the mound on which it 
is placed ; this point serves to bring the species still nearer to 
M Uneata, Linn., from which it is now to be distinguished 
chiefly by the slender characters of shape and position of the 
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spines; for the numbers of these are as often as not 12 in this 
species, which is the maximum number assigned by Hincks 
to M. lineata. 


Anarthropora monodon , Smitt. 

LepraUa tnonodtm, Busk, Quart. Joura. Micr. Sci. viii. p. 213, pL xxix. 
%s. 3, 4. 

Anarthropora moTiodon, forma minuscula, Smitt, CEfv. Akad. Fork, 
1867, fehang, pp. 7, 64, pi. xxiv. figB. 20-24. 

In one of the four colonies which occur in this collection 
the cells arc subrhomboidal, and have in some cases a small 
pore on the raised area above as well as below the mouth. 
The rhomboidal shape is not confined to the cells of this 
colony. The connexion between the special pore of the 
Porinidae and the oral sinus of the Myriozoida^ is instructively 
illustrated by examples of some of the younger cells, which 
show the gap connecting the infraoral pore with the mouth 
not yet closed, and, in fact, represent a Myriozoid stage of a 
Porinid cell. 

The pores never become converted into avicularia as in 
Smitt’s u forma mafuecula ” 

Myriozoum subgracilc , Smitt. 

Myriozoum subyracUe , P’Orbigny E Paldontologio Fran^aiae, iii. p. 002; 
Smitt, CEfv. Vet. Fork. 1867, Bikang, pp. 18,119. 

It appears to me that the species described by Packard 
(Canad. Nat viii. p. 411) is rightly assigned to this species, 
but that he does wrong in calling attention to the annulate 
character of the branches as showing its identity with Mille- 
pora truncata , Fabricius; for this is too slight, in both the 
present and all other specimens which I have examined, to 
nave been noticed by Fabricius, whose description seems to 
me to refer to M. coarctatum of bars. A portion of a colony 
occurs here, presenting the characters usually found in arctic 
specimens; the diameter of the branches is a trifle more 
than 1 millim. - 


Myriozoum crustaceum, Smitt* 

Myriozoum crustaceum , Smitt, CEfv. Vat. Akad. Fork. 1867, BUuttft 
jjp. 18,114, pi. xxv. figa. 88-81. 

Letesckara Crustacea, id. ibid. 1878, p. 20. 

Four colonies, one of which has the central part stained 
pink, the marginal parts remaining' pale yellowish white* 
Cancelli very large and evident in the lateral cells, where 
they are much extended longitudinally and are larger thaw 
those of Smitt’s figs. 88,89; scarcely developed in thoeeof the 
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centre. Limits of younger cells undefined, those of the older 
cells more evident, owing to their greater convexity. Mouth 
of cell well represented by fimitt’s figures; in one case the 
.form was that of fig. 77 a on the same plate (Eschara secun¬ 
daria) ; the hinder part is deeply sunk. Lateral avicularia 
may be absent or only one to a cell, generally distinct and 
elevated on prominences which are distinctly tubular and 
more prominent than those of Smitt (fig. 91), who finds them 
only in the more calcified cells. Avicularian opening round 
or slightly oval. No ooecia present. 

Ono colony occurred on frond of Flustra carbasea , Ell. & 
Sol., the others on a univalve shell, &c. 

Mr. Hincks (Ann. & Mag. Nat. Hist. [5] vi. p. 274) refers 
this species to “ Sckisopordla plana , Dawson; ” out I am un¬ 
able at present to find the description alluded to. 


Schizoporella cruenta, Norman. 
(PI. XXI. fig. 4.) 


Lepraha violacea, var. cruenta, Busk, Cat, Mus. Brit. ii. p. 09, pL cx. 
g. 1- 

Lepralia cruenta, Norman, Ann. & Mav. Nat. Hiat. (3) xiii. p. 88. 
SMsopvrella cruenta, Hincks, Hist. Brit. Mar. Pol. p. 270, pi. xxx. 


Two dead colonies, and one very fine colony taken when 
mostly alive; the latter measures 23 millim. by 19 millim. 
The differences of colour in the different parts of the latter 
specimen arc striking. In the centre, which had died before 
the specimen was taken, it is dirty white ; immediately out¬ 
side is a zone of cells of a pink colour (not deep red); the 
margin is formed by a broadish band of cells of a bright 
brown colour, shading into pink towards the centre. The 
different forms of the zocecium correspond well with those 
given in Hincks’s figure (l. c .); but the oral sinus is well 
marked in most, even old colls. The surface thickenings 
represented in Busk’s figure do not occur to any thing like 
the extent there given: but in the older cells the margin of 
the mouth is thick and prominent, and between some of the 
cells occur very prominent boundary-lines. Oceda, early 
stages of which resemble those (foils in Busk’s figure whien 
have a semicircular supraoral thickening, occur in abundance, 
showing all stages of transition, from the large open hood 
with slightlyprojccting rim to the perfect form, which is slightly 
elevated, circular, suoglobose, minutely punctate, and some¬ 
what uneven; they are inconspicuous ana readily overlooked. 
Traces of the original wide space in the front of the hood are 
frequently left in the form of a pointed slit in its lower edge, 
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bearing some resemblance to an avieularian hollow. The 
brown colour of the margin of the colony is evidently due 
to the important part played by the chitinous part of the ecto- 
cyst in the young cells, appearing as it does in the wide 
fenestra of the front wall of the cell, the margin of the 
month, &c. 


Porella condnna , Busk. 

LepraHa emciiwa. Bask, Oat, Brit. Mus. ii. p. 67, pL xcix. 

Porella lam, Smitt, CEfv. Vet. Forh. 1867, Bihang, pp. 21, 184, 217, 
pi xx\i. figs. 117^ lid. 

Porella continm i, Hinckfi, Hist. Brit. Mar. Pol. p. 828, pi. xlvi. 

Several colonies. They agree with Busk’s figs. 1, 3, 4, 5, 
and the two cited figures of Smitt better than with any others 
designed to represent this species. The marginal punctures 
are constant. The cells are generally separated by a promi¬ 
nent and undulating line. The inferiorly enlarged peristome, 
which encloses the avicularium is sometimes almost as pro¬ 
minent as in P struma, Hincks (Norman). In some young 
cells a semilunar hollow in front of the mouth marks its future 
position, showing that it owes its character to the avieularian 
chamber which it contains, and which is afterwards perfected 
by the extension over this hollow of the surrounding calca¬ 
reous margin, just as the zooecium itself is formed by calcareous 
growths from its margin. The avieularian chamber is liable 
to become accidentally detached; and then it leaves a round 
space below the mouth of the adult cell: thid condition 
appears to be represented by two of the upper cells of Busk’s 
fig. 5(l.c,). 

A small circular incrusting colony is also referred, but with 
doubt, to this species. It has an umbo immediately below 
the lower lip, but apparently no avicularium there. The cells 
are convex and distinguished from each other by their con¬ 
vexity ; but there is no bounding line. No •pine®. The front 
of the cell is covered, excepting the base of the umbo, with 
coarse foramina. Cells slightly rhomboid. The intraoral den¬ 
ticle is rectangular. No ooecia. 

A large spreading colony £4 millim. in extreme diameter is 
apparently also referable to this protean species. On one side 
the front of the cell is almost entirely occupied either by an 
immense and very salient rostrum, in the oral side of which 
lies the avicularium, or by a large depressed space, oblong or 
senuiunar, beneath which the wall of the cell is thin. The 
cells with these spaces evidently constitute an earlier stage than 
the rostrated cells; and the rostrum, when it occurs, together 
with its contained avicularium, is evidently developed over 
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such a space. At the opposite side of the colony the cells are 
flattiak, with a central rather minutely tuberculated area; the 
sides of the cells are formed by smooth spaces containing a 
few coarse perforations; there is a slight approach to a rostrum 
immediately below the mouth. This form is well represented 
by the two left-hand cells of Busk’s pi. xcix. fig. 4. A broad 
rounded denticle lies within the mouth in all these forms; the 
ocecium is globose, tuberculate. slightly prominent. 

Hab . On large univalve shells. 

The numerous variations exhibited by this species are, as 
ffincks remarks ( loc . ciL p. 324), mainly due to superficial 
differences; the form of the mouth, the denticle (except in the 
doubtful specimen, in which it is rectangular), the infraoral 
avicularian rostrum (or the depressed space representing it), 
the marginal punctures maintain the same general characters 
throughout. No spines, or traces of them, however, were ob¬ 
served in any cells; but as Hincks only ngures them in one 
case and Busk not at all, they must be regarded as very rarely 
occurring. 

The possibility of the presence or absence of avicularia in 
different specimens of the same Polyzoan species would be 
a striking fact if it were determined to be a real possibility; it 
would, however, be interesting to determine whether, as in 
this case, the absent avicularium is not generally represented 
by the rudiments of a chamber in the surface on which it 
should normally occur. Occlusion of the avicularium by 
thickening of the cell-wall must also be allowed for when 
it is stated to be absent in any given species, 

Mucronella ventricosa } Haasall, var. connectens , n. var. 

(PL XXI. fig. 6.) 

JXwapora coccinea, forma ventricosa, Smitt P. pars, (Efv, Akad, Ftfrii, 

1867, BUmag, p. 172, pi. xxvii. %. 107 only. 

A small colony without ooccia, unless the remarkable pro¬ 
minence figured in fig, 6 b is an abnormal ooecial hood. It 
agrees neither with M. Peacfrii, Johnst, nor with M. vmtricom, 
but has several points which appear to connect the two species. 
The cells are large, glistening, and convex, marked with radi¬ 
ating tuberculated lines and a marginal row of perforations; 
they are arranged in regularly radiating series, separated by 
deep furrows* The mouth is constant in the possession of six 
spines ; the denticle is broad, with more or less prominent lateral 
points, and is well represented fey those given in Sraitt’a 
figure cited above. There is a considerable space, contain¬ 
ing variously shaped fenestra, in continuation with the mar- 
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ginal row of perforations, above the mouth; one pair of these 
ienestraB in particular resembles a pair of avicularian frames j 
and if they are avicularia they would appear to connect the 
form with M. coccinea. It appears to have no connexion with 
M. simplex, Hincks, of the Barents Sea. 

Obs. The form is certainly nearer to M. ventricosa than to 
M. Peachii in both its general and more special characters: 
it is to be hoped that more adult specimens may be obtained 
to decide the questions raised by its peculiarities. 

Escharoides Sarsi, Smitt. 

Eachara rosacea f Sara, Fork. Vid.-Selak. Chr. 1802, jp. 141. 

Escharoides Sarm, Smitt, (Efv. Akad. Fork 1867, Biliang, pp. 24, 168, 

pl. xxvi. figs. 147-164. 

A fine tip of an Escharoid colony, closely resembling that 
depicted in Smitt’s fig. 147 (loc. cit.); reddish brown in colour. 
The mouth is well represented in Smitt’s fig. 150. The 
avicularium within the mouth was the only one observed. 

Cyclostomata. 

Crista dentioulata , Lamarck. 

CeUaria dmticalata , Lamarck, Anim. s. Vert (2) ii. p. 182. 

Criaia denticulate, Milne-Edwards, Ann. Sc. Nat. (2) ix. p. 201, pi. vii. 

fig. 1. 

Several small colonies, not exceeding 8 millira. in height. 
Fronds broad, from two to four zocecial tubes in the breadth. 
Internodes sometimes short; joints between them inconspicu¬ 
ous, often brown-coloured. Openings of cells almost round. 

Ooecia numerous; rings surrounding ocecium seldom per¬ 
ceptible ; openings of ooecia rare or absent. 

Lichenopora verrucaria , Fabricius. 

(Pl. XXL fig. 5.) 

Madrepora vm'ucaria, Fabricius, Fauna Groenlandiciu p. 490. 

Lichenopora verrucaria , Hincks, Hist. Brit. Mar. Pol. p, 478, pl. Mv. 

figs. 4, 6. 

Seven colonies. Lip frequently bidentate. On Flwstra cur- 
basea &c. 

Septal Structures in Lichenopora.—-In one of the older 
colonies the zocecia exhibit a very distinct horizontal dia¬ 
phragm crossing their cavity at various depths; it is perfo¬ 
rated in the centre by a small orifice. This structure is appa¬ 
rently represented, though somewhat indistinctly, by Smitt 
((Efv. Akad. Fbrh. 1866, pl. xi. fig. 8); but the zooscial tubes 
which contain it are taken by him for ooscial funnels; hence ids 



458 


Tblyzoa, Ckdenterata^ and Sponges. 

somewhat puzzling statement that eight such funnels exist in 
the specimen figured, the normal number being two or three. 
These structures probably represent the “ diaphragmes trans- 
verses ” of Haime (M<5m. Soc. G4ol. France, 2* sdr. v. p. 210), 
the “septa ” of Busk (Crag Polyzoa, p. 122, pi. xix. fig. 6), 
Waters (Joum. Boy. Micr. Soc. ii. p. 390) shown to occur 
in Heteropora, and called “ tabulee ” by Nicholson (Ann. Nat. 
Hist. ser. 5, vol. vi. p. 338). The spines of the zocecial tubes 
of some Heteroporce and of the cancelli of some Lichenoporce , 
together with the perforated diaphragms which replace the 
latter in other species of Lichenopora, are probably all homo¬ 
logous with each other and with the present structures in the 
zooecia of L. verrucaria. I have not seen them elsewhere 
mentioned as occurring in this genus, and have therefore 
thought them worthy of a figure. 

Two small specimens have the Cancelli and the bases of the 
zocecial tubes obscured, apparently by an overgrowth of calca¬ 
reous matter resembling that described by Hincks (foe. cit. 
p. 479) as an outgrowth of the ocecium. 

Heteropora pelliculata, Waters? 

(PI. XXI. fig. 3.) 

Heteroporapelhculata, WatersP, Joum. Boy. Micr. Soc. ii. p. 391, pi. xv. 
figs. 1-4,7. 

Two very young colonies of what I have little doubt is 
this species, though their extreme youth renders it almost im¬ 
possible to speak with certainty. They consist of dome-shaped, 
hemispherical incrusting growths, the one 2 J, the other4miUim. 
in diameter^ occurring on a univalve shell. 

The surface of the colony, at a point halfway between the 
centre and edge, has polygonal zocecial orifices at regular 
intervals, each surrounded by a more or less regular circle of 
small oancelli, as in fig. 7 l of Waters's plate (foe. cit.) • at the 
edge, however, the number of cancelli is much smaller and 
they are larger than at the centre: they originate just in the 
same way as the zooecia themselves; and the outermost ones 
resemble closely the earliest stage of the zooecia in Lickenopora 
(Disooporella ). At the actual centre the zocecial orifices 
themselves are larger than those near the edge; the cancelli 
ate larger than in the halfway zone. 

The genus is already known from New Zealand, Australia, 
and the Japanese Seas, and in the fossil state; its recent distri¬ 
bution is now extended to the Arctic regions. Borne of Mr. 
Busk's figures of Heteropora in the ‘ Crag Polyzoa ’ appear to 
represent young colonies of branching forms; but the present 
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specimens represent an earlier stage still, and serve to show 
by their general appearance how little really separates the 
genus from such forms as Lichenopora. If there were not such 
good reason to regard them as but a young stage of a branch¬ 
ing form, they would fall naturally into the connecting genus 
Heteroporella, Busk. 

Ctenostomata. 

Alcyonidtum gelatinosum, Linne. 

Alcyoniutn gelatinomm , Linn<$, Syst. (12) p. 1295, 

Alct/wuUum gelattnoBum , Johnston, Brit. Zooph, (2) i. p. 058,pi, xxviii, 
%a. 1-0. 

Two very distinct forms, the one including seven specimens, 
elongated, finger-like, not branching or proliferating, rising 
from a very thin pedicel; a thick firm cortex, which is of dark 
colour in strong spirit. The central parenchyma contained 
numerous embryos in one of the specimens. The other group 
is composed of much narrower stems, generally rounded, but 
tending to become palmate, profusely branched; the cortex is 
thin and flexible, and the colour a pale brown in strong spirit; 
ten to twelve specimens of this form occurred. 

One specimen belonging to the first form appeared to have 
lived free and unattached ; and the deeply constricted condition 
of another of the same series of specimens appears to indicate 
that the distal ends of such colonies may become detached in 
life by natural fission. 


Anthozoa. 

Peachia , sp. 

This genus appears to be not uncommon in the Arctic seas 
(cf. Liitken, * Arctic Manual and Instructions ’); but draw* 
ings taken on the spot are required for satisfactory identifica¬ 
tion of the species. 

Two specimens in spirit occur in this collection, one 
contracted, and the other expanded but. injured, each 
5£ millim. in height. Column cylindrical, height about 
the same as breadth, tapering slightly to posterior end, Which 
is rounded and has an orifice ; the margin bears the single 
cycle of tentacles; no apertures on surface, but minute 
warts (?) in fine longitudinal ridges; colour dull flesh-tint St 
present. Tentacles apparently in one cycle on margin, few, 
short, thick, blunt; of pale flesh-colour on external, cream- 
coloured on oral aspect. Bisk flat, cream-coloured. Margin 
of mouth thrown into a complicated system of several deeply 
separated projecting tentaculoid lobes (conclude) of a deemed 
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yellow colour. The tentacles and surface of column were ex¬ 
amined for thread-cells, none of which were discovered. In its 
coloration and the characters of the conchula this species ap¬ 
pears to be related specially to P. hastata , Gosse. 


Hydhozoa. 

Serhtlarella tricuspidata , Alder. 

Sertularia trieusnulata, Alder, Trans. Tyneside Nat. F. Club, iii. 
p. lll.pLiv. figs. 3,2. 

Ssrtularhua tricuspidata, Hindis, Brit. Hydr. Zooph. p. 289, pi. xlvii. 
fig-1. 

Several pieces, representing three or four colonies at least; 
robust, with the exception of one rather thin-walled colony; 
one colony attained a height of 2,^ inches (61 millim.). A 
few gonothec® occurred, but all wanting their uppermost end. 
The time of year (late summer) at which they were collected 
evidently accounts for this agreement in the incipient disso¬ 
lution ot these bodies, and points to the time at which repro¬ 
ductive activity ceases in this species in this latitude.. 


Sponoiida. 

Calcarea, 

Clathrina coriacea , Montagu. 

Bpcngia coriacea, Montagu, Worn. Mem. ii. p. 110. 

Orantia coriacea, Johnston, Brit. Spong. p. 188, pi. xxi. fig. 0. 

Ascetia coriacea, IlSokel, Kalkschwamme, ii. p. 24, pig. iii. & v. fig. 2. 

A fragment, apparently tom from a So/em'scus-giowth ; the , 
diameter of the tube must have been about 1*5 minim Colour 

r [ue white. The spicules have the somewhat inequiradiate 
acter which I have recently found in those of a'specimen 
from South America ; their rays measure respectively *10135 
by '0079, *076 by *0079, '076 by *0079 millim. average maxi¬ 
mum dimensions, and should therefore be described as 
“ sagittal" according to Hfickel’s nomenclature. The diffe¬ 
rence in length between the rays is not so great in some of the 
spicules. 

Dr. Gray’s genus Chthrina (P.2, S. 1867, p. 657) has the 
priority of Httckel’e Aseetta, published in 1872. 

This widely spread species has already been recorded from 
Arctic regions, viz. by Mr. Carter (‘Annals/ ser. 4, 
yoL xx. p. 38) from Smith’s Sound, and from the European 
aide of the Pole (Barents Sea) by Von Marenzeller (Da nk 
Ak. Wien, xxxr. p. 871). 
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POLYZOA OhXLOSTOMATA. 

Articulata , 

Geraellaria loriculata . # # 

Bugula Murrayana, var. fruticosa # 

Scrupocellariascabre. # * 

Menipea arctica. ,, 

Inarticulate 

FI uatra carbarn. * 

-securifrons. * * 

Membranipora Sophias. * * 

-craticula . * * 

Anarthropora monodon. 

Myriozoum cruataceum. * » 

-subgracile... .. # 

Schizoporella cruenta . * 

Porella concinna . * + 

Eacharoides Barsi. * * 

Mucronella ventricosa, var. con¬ 
nected . 

Cyclostomata. 

Crisis denticulata. 

Lichenopora verrucaria. * 

Heteropora pelliculataP . 

Ctenostomata. 

Alcvonidium gelatinosum .... a a 

Hydbozoa. 

Sertularellatricuspidata ...... * 9 * 5 

Anthozoa. 

Peachia, sp... 

Spobtouda, 

Clathrina coriacea.... .. 



It should be noticed that more than half these species range south* 
wards to the British seas. 


1 Smitt. 3 Marenzellor and Hiocks. 8 Busk. 4 Fabricius, Hinoks, Nor- 
man, and Busk, 4 Kirchenpauer, ‘Hincks. *MarenseUer. 4 Carter. 
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EXPLANATION OF PLATE XXI. 

jy< 1. GmneUaria lorioukUa , zooecium. X 68 diam. 

tig, 2. Membranipora Sophia, various forms of the ooacium from one 
colony, x about 60 diam. 

Fig. 8. Heteropora pdUculata ?: a, young colony, from above; 6, same, 
from side, x 15 diam. 

Fig. 4. SehiMoporeUa cruenta, ooocia, the upper one immature. X 40 diam. 

Fig, 5. IAchenopora vwrucaria , broken zocecia, showing perforated dia¬ 
phragms. X 93 diam. 

Fig. 6. Mucrondla ventricom , var. eonnectens: a, zocecia; b, zooecium, 
showing tooth within lip, and process of doubtful nature above 
mouth. X about 60 diam. 


XLVII .—On some Indian Coleoptera y chiefly from Travancorc, 
By Charles 0. Waterhouse. 

Lucanjd». 

Odontolabis Bunnexsterij Hope. 

Some very fine examples of this species have just been 
received from Travancore. The fully developed male resembles 
that figured by Hope (Tr. Ent. Soc. iii. pi. xiii.); the figure, 
however, does not represent the angle behind the eye as suffi¬ 
ciently prominent. The coloration is constant as in the 
figure aoove referred to, the suture of the elytra being 
narrowly lined with black as compared with 0, cuvem . The 
female examples measure 24 lines ; tlx© black at the suture of 
the elytra, instead of being triangular in outline, as in 0. cu~ 
vera , narrows immediately on leaving the base, and continues 
parallel-sided for some distance, narrowing again at the apex. 

Bupmttda. 

Catoxantha cuprascens, n« sp. 

Obscure ettprea; thorace orebre punctate, singulis elytris plaga ob- 
Uqua flava ornatis, apioe truncatis; corpora subtus purpureo 

_ a _ 




Long. 16 lin. 

General form of 0 . opufente, Gory, but with narrower 
thorax, and quite differently coloured and sculptured. Head 
very closely and strongly punctured in front, the vertex with 
a longitudinal median carina. Thorax rather flat, moderately 
narrowed in front, not very much enlarged at the Kind angles j 
strongly punctured, the punctures separated on the disk, 
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crowded at the sides; with a short well-marked impressed 
line on each side of the base; the posterior angles nearly 
right angles. Elytra smoother than the thorax, finely ana 
thickly punctured; each with four narrow raised lines, with 
a very oblique oblong yellow patch near the middle. 

Hab. Travancore. B.M. 

This species is very distinct from all the described species 
of the genus, and it should be placed at the end. The fine 
carina on the vertex of the head is a peculiarity I have not 
met with in any other species. 

Prionid®. 

LoGiEUS, n. g. 

General characters of Priotyranmis. <J. Antenna? as in 
that genus, but with the third joint stouter, less parallel, im¬ 
pressed above, and (as well as the fourth, fifth, and sixth 
joints) more shining on the upperside. Mandibles short, 
thick; the left one with a single strong triangular tooth near 
the apex ; the right mandible triangularly dilated at the base. 
Eyes* moderately approximate above. Labial palpi very 
short, the apical joint very large and irregularly ovate. The 
maxillary palpi moderately long and stout, the apical joint 
oblong. Thorax transverse; the anterior angle produced 
laterally into a strong acute spine, its anterior border in a 
straight line with the anterior margin of the thorax; in the 
middle the side is triangularly enlarged and furnished with 
a strong acute spine, with a second small spine immediately 
above it; behind the middle the side is strongly cmarginate, 
the posterior angle slightly dentiform. Elytra moderately 
long, subparallel, a little narrowed towards the apex, the 
sutural angle with a small tooth. Legs as in Priotyrannus, 
but altogether stouter. Prosternal process parallel, obtuse at 
the apex, not narrowed at the apex as in Priotyrannus. .Meta¬ 
sternum clothed with dense pile. 

Logaus eubopaouSf n. sp< 

Niger, subopaeus; thorace confertim subtiliter punctata, plagis 
duabus (ad basin conjunctis) nitidis fortiter punctatia j elytsis 
pioesoentibus, ad basin laxe subtiliter punotulatis; abdomins pedi* 
busque pioeis. 

Long. 26 fin. 

Head very closely and rugosely punctured. Thorax gently 
convex on the disk, very slightly impressed in front and on 
each side within the posterior angles; on each side of the disk 
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is a shining, triangular, strongly-punctured patch; the two 
patches united by a tridentate Bhining band which borders the 
base. On each side there are two spots, which are more 
coarsely punctured than the rest of the surface. Elytra sub¬ 
opaque, with some very delicate punctuation at the base; 
somewhat parallel, compressed laterally below the shoulders, 
a little narrowed at the apex, the lateral margins narrowly 
reflexed. 


Lamiidte. 

Morimus iruequalis, n. sp. 

Fulvus, dorsaliter infnscatus, omnino pilosus; capita postice maculis 
quatuor nigris; elytris basi depreseis, medio bene eonvoxis, ad 
apieexn declivis, angustatis, moeulis quatuor fusco-volutinis notatis. 
Long. 12 lin. 

Allied to M. morimoides, White (Ann. & Mag. Nat. Hist. 
1858, ii. p. 266, Leprodera) , but with the elytra more de- 

S ressed at the base, much more convex in the middle, more 
eclivous at the apex. The basal joint of the antenna; has 
on the inner side at the base an emargination ; and the upper 
angle made by this emargination is slightly prominent in the 
form of an obtuse tooth. This character is visible in M. 
morimoides, but in a much less marked degree. The anten¬ 
nal tubercles are very prominent. On each side of tho neck 
are two black spots. The thorax is very roughly sculptured; 
the lateral spine is much stronger, more prominent, but less 
acute than in M. iugubris , Fab. The elytra are less promi¬ 
nent at the shoulders than in M. morimoides, but at the 
middle they are more convex and broader; very coarsely 
granular, or covered with obtuse tubercles, some of whioh 
range themselves in two short lines at the base near the scu- 
tellum; each elytron has on the disk, some distance from the 
base, an irregular, dark, velvety brown spot, and beyond the 
middle a second, larger, triangular patch, which touches the 
margin but does not reach the suture. The femora and all the 
underside of the insect are more or less dotted with black. 
The antennas of the male are rather longer than the whole 
insect} in the female they are shorter. 

Sab, Southern India, probably Coimbatoor. B.M. 

Two examples of this species were presented to this Museum 
by M. J. Wwhouse, Esq. 

Morimus plagiatw, n. sp. 

Niger, dense griaeo-pilosua; antennarum. artioulo baaali ad basin 
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tubercTilo annato; thoraoe rugoso; elytris albe^centibus, plagis 

quatuor nigrifl velutinis ornatis. 

Long. 16-17 lin. 

Antennae densely pilose, greyish white; a little longer than 
the whole insect, the basal joint nearly reaching to the thoracic 
spine, black, with a whitish line above; at the base on the 
inner side with a strong conical tubercle. Antennal tubercles 
very prominent. Neck with two blackish spots on each side. 
Thorax convex, rather strongly granulose, almost rugulose, 
the lateral spine strong ana acute. Elytra almost white 
towards the sides and apex; flattened near the scutellum, 
distinctly convex and enlarged behind the middle, sloping 
down and narrowed at the apex ; the shoulders are on a lower 
level than the scutellar region, rectangular, and dotted with 
a few small black tubercles; a few black tubercles are also 
ranged in a line at a little distance from the scutellum. Each 
elytron has two large black patches—one at some distance 
from the base, commencing under the shoulders and extending 
towards the suture; the second, subapical, somewhat trian¬ 
gular, with its base on the margin and its vertex towards 
the suture. The legs and all the underside are dotted with 
black. 

Hab . Travancore. B.M. 

I feel somewhat disposed to think that Leprqdera mori- 
moides, White, and the two species I have described above 
should be associated and form a new genus distinct from 
Morimns , in which morimoidea at present stands. The cha¬ 
racters would be:—the prominent antennal tubercles, the 
antennae of the male not much longer than the whole insect, 
the basal joint at the base emarginate within, the upper angle 
made by the emargination more or less prominent (scarcely 
prominent in morimoides , slightly in inasquaUs, forming a 
conical tubercle in plagiatus ): the elytra rather narrowed at 
the base, with the shoulders depressed and on a lower level 
than the scutellar region. As, however, there are some species 
of this group of Lamiid© with which I am not acquainted, 
and which may be intermediate forms, I prefer for the present 
leaving these species in Morimus. 

Eutcenia degam 1 n. sp. 

Nigra, velutina, opaca, maculis plurimis pallide flavis ornata; an¬ 
te nnis ochraceo annulatis. 

Long. 11 lin. 

Velvety black, with the following very pale yellow (or 
sandy* white) markings head with a spot on each side of 
the vertex, and all the face, except a black spot above the 
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elypeus; thorax with a patch on each side; each elytron 
with a large * transverse patch (touching the Bide but not the 
suture) some distance from the base, from the middle of which 
a branch is emitted to the base and is carried over the shoulder; 
a small spot on the margin at the middle ; a broad transverse 
band behind the middle; a spot at the apex ; on the underside 
there is a small spot on each side of trie base of the meta- 
sternum and a large triangular spot in its middle; a spot in 
the middle and at each side of the basal segment of the abdo¬ 
men. a small spot on each side of the second segment, the 
third and fourth segments almost entirely yellow; the apex 
of the femora and apex of the tibim also yellow. The an- 
tenme are black, with half the third and half the fourth joints 
ochreous yellow; the fifth, sixth, and seventh joints are yellow, 
except at their apex. 

The general form of this species is very much that of Ano- 
phstetka lactalor ; but the lateral spine of the thorax is more 
acute, and the thorax is broader at the anterior margin. 

Hab . Travancore. B.M. 

Hispid®. 

Estigmena cribricoUis , n. sp. 

Nigro-fufica, nitida ; thoraco fere parallels, ad basin et latera crebre 
punctate, punctis aquamis parvis pallidia instructis; elytria fortiter 
lmcato-punctutis (pimetis latera versus et ad apicem squomis 
parvis pallidis instruefcis), mterstitiis alternatis ante apioem paulo 
elevatie, corpore subtus pioeo. 
long. 7J Hn. 

Nearly of the same form as E. chinensis , Hope (Col. Man. 
iii. p. 175, t. 2. fig. 1), but with tho thorax more parallel at 
the sides. The antennae are much longer, being twice the 
length of the head and thorax together. Vertex of the head 
finely punctured. Thorax with the middle of the front part 
smooth and shining, but with some very fine delicate punctua¬ 
tion ; on each aide of the disk are a few largo punctures; the 
base and all the sides are closely and very strongly punctured, 
each puncture having in its middle a small pale scale; on each 
aide of the disk there is an elongate shallow impression. The 
alternate interstices of the elytra are slightly and narrowly 
raised towards the apex; the sides beyond the eighth line of 
punctures are rather strongly tad confusedly punctured, as is 
also the apical region (but not so strongly); and all the 
pictures being furnished with small pale scales, the sides 
and apex have a greyish appearance. 

J2oo, Travancore. B.M. 

British Museum, 

May 1% imi . 
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XLVIII, —On some Buprestidce from Australia. 

By Charles 0. Waterhouse. 

Buprestid®. 

Chalcotcenia mttata ) n. sp. 

Valdo elongata, postico attenuata, amea, supra fore nigra* nitida ; 
thoraco anlico parum anguetato, guttis parvis pun etui atis viridi- 
aureis impresao, disco plaga lancoolatanotato; olytriscostiB quatuor 
perparum elcvatis, intorstitiis guttarum auratarum soricbus nota- 
tis, marginibus vitta lata imprests. 

Long. 18-21 lin. 

Closely allied to C . ajax, Saund., but much narrower, 
more attenuated posteriorly, nearly black above, and with a 
golden-green aubniarginal stripe on the elytra extending from 
the shoulder to the apex. The thorax is of the same form 
as that of 0. ajax, but with the posterior angles not the least 
prominent; there is no impression within the* posterior 
angles, the surface being gently convex, with small dots or 
irregular green marks scattered here ana there, leaving the 

f greater part black; in the middle of the disk is a narrow 
anceolate space more or less defined by some green punctured 
lines. The elytra are evenly convex, smooth, with the 
suture slightly raised; each elytron has four scarcely notice¬ 
able costae, marked out by lines of fine punctures; the first, 
second, and third intervals have each a series of small golden- 
green more or leas elongate marks ^ in the second inter¬ 
stice there are generally two marks which are larger than the 
others; the sutural angle has a very small tooth; and there 
are three or four small teeth on the apical margin. The 
underside of the insect is green, with golden reflections. The 
punctures on the prosternal process nave a tendency to form 
a line in the middle. The metastemum has a lew strong 
punctures. The abdomen has numerous impressions filled 
with pale yellowish pile, one at the side of each segment being 
particularly conspicuous. The male has the filth segment 
deeply triangular, notched at its apex; the sixth segment 
has all its apical portion concave and filled with yellowish 
pile or cottony substance. The female has the fifth segment 
slightly truncate at the extreme apex, with an elongate trian¬ 
gular apical impression, which is tilled with yellowish pile; 
the sixth segment is not visible. 

Hab, Queensland. 
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ChalcotcBnia l<Bta f n. sp. 

iEnea, subtus viridi-auroa ; thoracis disco nigro-cseruloo laxe puno- 
tulafco, lines modiana viridi, lateribus rugoais aurois ; olytrorum 
autura apiceque cyanois, costis foro nigria, iriterstitiis viridibua, 
regiono humoraii aurata, macula sub humero, altera discoidali 
rotuudata ante medium, altera olongata obliqua (modio gutta ele- 
vafca nitida) ante apicom lteto cupreis, impressis; femoribus anticis 
medio loevibus. 

Long* 9~13 lin. 

This species is so cloBe to C . aH8tralasice } Saund. (Tr. Ent. 
Soc. 1872, p. 248, pi. vi. fig. 6), that I formerly considered it a 
variety of mat species. Having now several specimens, I am 
sure that it is distinct. The most noticeable character is the 
oblique coppery impression near the apex of the elytra, which 
is more conspicuous than in (7. amtra1aai<r and cuts off tne apex 
of the second costa, thus preventing its uniting at its apex with 
thelirst costa; besides this, the third costa is more abbreviated, 
a fragment of it, however, appearing before the middle of the 
impression. The shoulders are more golden, the costas being 
interrupted there. The thorax has the line of demarcation 
between the rugose sides and the comparatively smooth disk 
more clearly defined. The underside of the insect is less 
golden, less densely punctured; the abdomen has more smooth 
space; the inner margin of the mctathoracic epipleura is 
more or less smooth; but particularly the anterior femora are 
smooth or very nearly so in their middle, instead of being 
closely punctured all over. 

Stigmodem Macfarlani , n. sp. 

Thoraco purpureo, cupreo micaute, lateribus flavis, scutello viridi; 
elytris flans, ad basin angustissime omoo marginatis, fasciis duabus 
lfttifl apiooque cyaneia, corporo subtus viridi flavo ornate. 

Long. 16-17 iin. 

Near 8. 8penoei y Gory, but with yellow sides to the thorax: 
of the same form, but with the thorax a trifle more narrowed 
in front. Head yellowish green, tinted with coppery, closely 
and finely punctured. Thorax distinctly and moderately 
closely and evenly punctured; purple or coppery red (accord¬ 
ing to the position in' which it is seen) ? with the sides broadly 
yellow; the extreme base at the sides is bordered with 
coppery. Elytra deep yellow, moderately strongly and evenly 
punctate-striate; there is a dark blue spot below the shoulder, 
and a transverse band across the suture (this band and the 
spot below the shoulder are united in the second example, and 
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form one band); there is a very broad band behind the 
middle, with its posterior margin flexuous; and the apex is 
also dark bine, the upper margin of the blue colour ilexuous; 
the apex is broadly truncated, the truncaturc flexuous, the 
outer angle with a small tooth* The underside is green, 
with the flanks of the prothorax, a spot or two on the sterna 
and epi pleura, a hand on the posterior coxie, and a transverse 
band m the middle of each abdominal segment yellow. Pro- 
sternal process smoot h. 

Hab . Torres Straits, Murray Island, and Cornwallis Island. 

Two examples received from the Rev. J. 8. Macfarlane. 

Stigrnodera viridicincta . 

Stigmodera viridicincta, Waterhouse, Tr. Ent. Soc. 1874, p. 543. 

Three examples of this species were received with the above 
described. They agree in general coloration with the 
u variety ” which I described, having the sides of the thorax 
deep red; the elytra yellow, with the Bides and apex red; 
but in addition to the green at the suture and extreme apex 
of the elytra then’ is a transverse spot across the suture rather 
behind the middle, one of the specimens having another 

S ’een spot on the disk of the elytron, which is really only a 
sconnected part of the transverse spot or band across the 
suture. This last specimen has n^lso tie red at the sides of 
the thorax united by a red band near the base; so that the 
whole thorax is red, except a large spot in front and the ex¬ 
treme base, which are green. 

Stigmodera sexmaculata , 

Stigrnodera sexmaculata, Saunders, Journ. Linn. Soc. lx. p. 405, pi, ix. 
fig. 18. 

An example of this species just received has the elytra 
entirely deep yellow, except the apex, which is blue. 

British Museum, 

May 18th, 1881. 

XLIX.— Mr. Butler on Butterflies from Japan* 

By H. J. Elwbs, F,L.S. 

On my return from India my attention was called to a 
by Mr. Butler in the Ann. & Mag. Nat. Hist., Feb. 
p. 182, which seems to call for some reply on my part. 

In a paper on the genus Colias by me in Trans. Ent Soc. 
for October 1880, p. 133, I criticised his determinatioti of 
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some specimens of this genus from Japan, which, though not 
then published, were indicated as distinct species in the liritish- 
Museum collection, and have since been described by him. 
Mr. Butler seems to think it great presumption on my part 
to criticise his determination of species, and hints that my 
rash enthusiasm to do some work in a branch of natural history 
which is comparatively new to me has led me to write in 
haste what I shall repent at leisure. 

Now, though I readily agree with him that, in order to 
avoid controversy, it would be better that his species should 
be examined by an entomologist of longer experience than 
myself, I do not at all repent what 1 have written, though, in 
the matter of the Oandahar Colias ) I must apologize for having 
used the word described when 1 should have said admitted. 
The lapsus calami must have been apparent from my quoting 
the authorities for the names. The fact is that at the time 
my paper was read Mr. Butler’s paper (see P. Z. 8. 1880, 
p. 403) was not yet published, and I had only seen a proof 
of it; but this slip does not alter the case materially, as I 
hold that a naturalist who admits species without question 
that have been previously described by others as varieties or 
aberrations only, as in the case of C. sareptensis and C. pal¬ 
lida , is responsible for their specific value. 

To show how far my views of this question coincide with 
those of other naturalists, I may cite one recent case in which 
Mr* Butler’s work has been tested by others; and here, at any 
rate, it cannot be said that it has been done by inexperi¬ 
enced or hasty workers. Messrs. Godraan and Salvin, in 
1 Biologia Centrali-Americana ’ (see u Lepidoptera,” p. 73), in 
dealing with those species of the genus Euptychia which occur 
within their limits, have carefully examined their unrivalled 
collection. The genus having been twice reviewed by Mr. 
Butler (see P. 2.8. 1806, p. 459, and Journ. Linn. Soc. 
Zool. xiii. 1876, p. 116), must be considered as one in which 
his matured views as to specific distinction are shown; and 
what is the result? Why, that forty-six supposed species 
attd two named varieties of Euptychia (for a tew of which, 
however, Mr* Butler is only partly responsible, though he has 
adopted them) are reduced to thirty; and in the case of JSL 
camerta, Cr., which had been divided into five species, the fol¬ 
lowing remark is made“ We find it quite impossible to 
follow Mr* Butler and others in their minute subdivision of 
this species.” See further on, p. 85. with regard to E.poly- 
pkmms Many similar cases coala no doubt" be found if it 

* u After a close examination we are uuable to discover any differences 
by^which to recognize Mr. Butler’s three species as distinct from each 
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were worth while to search for them; but I do not suppose that 
any thing I can say will have the slightest effect in modifying 
his views. 

But I find that Mr. Butler can be very hard on others who 
do not happen to have the same opportunities as himself for 
special training and the same facilities for referring new and 
rare species to their correct genera. 

I refer to his remarks in Ann. & Mag. Nat. Hist., March 
1881, pp. 229 and 237, on M. OberthUr’s memoir on the 
Lepidoptera of Askold, where, after going through his species 
critically, and correcting the nomenclature of most of them 
(which corrections will no doubt soon receive further corrections 
at the hands of some one else), he says that u it is impos¬ 
sible to overestimate the injury through waste of time which 
is occasioned to workers by the publication of duplicate names 
for the same species.” 

In this remark I most heartily concur with him j and though 
I shall not attempt to defend M. Oberthiir from the charge of 
adding new synonyms to the list, yet it is, at any rate, easy 
to tell at once, by the beautiful figures in his liberally distri¬ 
buted 1 Etudes/ what are the species to which his names refer; 
whilst I defy any one, even when descriptions of over a 
page length are given, as in the case of Cohos Elwesi, to tell 
with or without figures what such species as that and Colias 
pollens really are, unless they see the types. 

Since writing my paper I have carefully examined the 
species in question at the British Museum, and see no reason 
to alter my opinions respecting them—though, in the case of 
C '. subaurata , I think that the colour of the underside in 
selected specimens may be enough to distinguish them. I 
repeat that it is most unlikely that in such a genus—by which 
I mean a genuB of which most of the species are very 
wide-ranging and very variable, developing, under different 
conditions of life and in different climates, numerous slight 
local varieties and possibly hybrids—it is most unlikely that 
four species of one group (namely the JtyaU group, which, 
in the whole of the Nearctic and Palsearctic regions, has only 
four or five distinct species, from my point or view) should 
exist in Japan alone ? or rather in that small part of Japan 
from which Mr. Hanes’s collection came. I said collection® 
generally, but find that Mr. Butler includes in his list of 
species m this one collection four Oolim of this group. I 
fully allow that the climatic conditions of the various island® 
in Japan are varied and likely to develop numerous varia¬ 
tions, as is abundantly proved by the plants of Japan; but 
this seems to make my case the stronger. 
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It i8 no doubt very easy to get over the difficulty by saying 
that what I call varieties Mr. Butler calls distinct species, and 
in some cases, as I have heard, even distinct genera; but I 
affirm with confidence that if the butterflies of Europe were 
treated by Mr. Butler in the same way as the butterflies of Japan 
have been, the number of names, I will not say species, would 
be doubled, and perhaps trebled, supposing that he had a large- 
enough collection to work upon and no critics *. 

If any one with a rich collection of European and North- 
Asiatic butterflies will take the trouble to examine the genus 
Argynnu closely, and test the validity of such species as A . 
voraxy Butl., A . paphioides, Butl., A. rabdia } A. pallescensy 
Butl., A. locuplesy Butl., or to examine some of his new 
species of Japanese Papilio with a good series of specimens, 
1 think it will be found that they do not bear the test much 
better than the Colics; and, considering that some of his 
Japanese species have been described from drawings, like 
Pararge echinoidesy and others from single faded and worn 
specimens, like (7. pallcnSy this is not Burprising, though I 
believe there were sufficient specimens of the Argynnes . 

It is quite possible, and even probable, that a more perfect 
knowledge of the distribution, seasonal forms, and metamor¬ 
phoses of Japanese insects may prove the distinctness of some 
of these species; but I think it is better to wait till there are 
at least good reasons for describing them, than to run the 
risk of adding more to the already long list of useless and 
troublesome synonyms. 

I will here take the opportunity of making remarks on 
some new species described by Mr. Butler in Ann. & Mag, 
Nat. llist, Jan. 1881, p. 32. 

Argymis gemmaUiy Butl., is a very distinct and beautiful 
species—so much so, that I was astonished to find, •yhen j 
compared my specimen at the British Museum last year, and 
pointed it out to Mr. Butler, that it had been overlooked 
lOr so many years. 

With regard to the localities given, viz. u Darjeeling {Lid- 
d&rdale ); between Nepal and Tibet ” (Charlton)y I must say 
a few words. Though more definite than the abominable 
expression “ Northern India,*’ which was and still is so much 
in favour among those ignorant of the physical geography of 
the Himalayas, or careless of the great importance of definite 

* As an instance of what may be accomplished in this direction by a 
painstaking and observant naturalist, I would commend to bis nonce 
Jordan’s 'Diagnoses Plantarum ’ (1864), in which fifty-three species are 
described and twenty figured, most, if not all, of which are considered by 
other botanists to be varieties of Draba verm. 
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localities particularly in that part of the world, they are Still, 
in this case, misleading. 

Daijiling is the central station and only town in British 
Sikkim, and is about twenty miles in a direct line from the 
plains, at an elevation of 7000 feet. It is the centre to which 
all native collectors bring their specimens for disposal; and in 
thia way most of the species round in British and Native 
Sikkim and the adjoining parts of Bhotan, Tibet, and Nepal, 
from the level of the plains up to 18,000 or 19,000 feet, are 
or will be labelled u Daijiling n (cf. Proc. Zool. Soc, 1859, 
pp. 251-253), though they may come from districts belong¬ 
ing to two perfectly distinct zoological regions including three 
subregions—the Mongolian, the Ilimalo-Chincse, and the 
Indian (cf. Elwes on the Geographical Distribution of Asiatic 
Birds, in P. Z. S. 1873, p. 657, and Ilodgson, in Journ, 
As. Soc. Bengal, 1835). These divisions are most impor¬ 
tant, as, with some knowledge of their characteristics, many 
facts in distribution are easily explained which would other¬ 
wise be inexplicable. Dr. Lidderaale^ so far as I am aware, 
never travelled in the interior of Sikkim, but, except one 
season at Buxa in Bhotan, spent his time at Daijiling and 
its immediate neighbourhood. 

Argynnis gemrnata is, with little doubt, a Palsearctic form 
most nearly allied to A.pales, and is an inhabitant of the 
higher, drier regions of the interior of Sikkim, near,the Tibet 
frontier. I am nearly sure that I took it myself, in August 
1870, near the Yakla Pass, at 13,000 feet elevation: but 
the specimen, with many more, was destroyed by clamp. 
Two years ago I got it again from the late Mr. Mandelfi, 
collected by a native in the same district; and, though it may 
straggle along the Chola range towards British Sikkim, X 
doubt its occurring below 10,000 feet. Its occurrence in North¬ 
east Kumaon, for so one must, I suppose, interpret the vague 
term (i between Nepal and Tibet” (though that term would 
equally well apply to native Sikkim if one had any reason to 
suppose that Charlton had ever been there), would then be 
perfectly natural and even to be expected; for though, in the 
ease of birds, plants, and butterflies, the species found in the 
middle zone of elevation in Sikkim are mostly either peculiar 
or represented in the north-west Himalaya by allied forms, 
yet the alpine species are very often identical. The general 
terms Tibet and Chinese Tartary, so often given by writers 
os localities for species, should not Ixe used if possible. Tibet 
is a country of enormous extent, of which only the frontier 
in two or three spots has been visited by naturalists, though 
Prejvalsky has recently penetrated the north-east for some 
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distance. Nine times oat of ten what is meant by these words 
is Ladak—a truly Tibetan province in its physical features, 
bat politically part of Kashmir. 

If, as we may hope, future travellers are able to penetrate 
or send native collectors into other parts of Tibet, such as the 
Gbumbi valley, bordering on Sikkim, or the frontier districts 
adjoining Upper Assam, the locality from whence specimens 
are brought should always be specified, and the bare term 
Himalayas or, still worse, Northern India (which may mean 
any thing from Calcutta to Suddya or Kashgar) abolished. 

As regards the next species described by Mr. Butler, Papilio 
nebulosus ,, I cannot agree with him, believing it to be merely 
an aberration of P. antiphates, as, indeed, he suggests it 
may be. 

1 procured at Darjiling two specimens of this aberration, 
neither of which agrees exactly with the other or with Mr. 
Butler’s specimen m its markings, though they have both 
the same character. The gentleman in whose collection they 
were, and who, I believe, got them in the same season as Dr. 
Lidderdale’s specimen, agreed with Mr. Godman and myself 
in this determination; and though it certainly appears to 
mimic P. eupkrates , I think there is every reason to believe it 
is not a good species. If, however, it is necessary to breed it 
from the egg of P. antiphates in order to prove this, I am 
afraid many years will elapse before the matter is cleared up. 


L .—Description of a new Species of Mole from China. 

By Oldflklo Thomas, F.Z.S., British Museum. 

Thk specimen here described was obtained near Pekin by the 
lite Mr. Bobert Swinhoe during the British expedition to 
that place in I860. Shortly after its arrival in England it waa 
mentioned by Dr. Gray* as a new species, but was not named 
or described. Later it was referred to by Mr. Swinhoet 
Under the belief that it was identical with a mole obtained 
by Pfere David in Mongolia, and described by Prof. A. Milne- 
Edwards in his * Ilecherches pour servir & l’Histoire nat«- 
relle des Mammifbres ’ as Scaptochirus moschatw\, I propose 
to call the new species, on account of the comparative slender¬ 
ness of its tail, 

* P.Z. S. 1861, p. 390. 

* t P.Z. 8.1870, pp. 450 and 020. (In the latter place Mr. Swinhoe 
quotas the name as Scaptochirus Davidtmus, a term which has never been 
used by I’rot Milne-Edwards,) 
f Texts, p. 178, All. pi. 17 «. 
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Talpa leplura. 

Fur, as usual, soft and velvety, with slate-coloured bases and 
shining coppery tips. Eyes apparently covered by the integu¬ 
ment, Tail short and slender, barely half as long as the skull, 
thinly clothed with white hairs. Muzzle broad ; teeth large and 
powerful. Dental formula as in T. Uucura } Biytk*, viz. L §, 
U.}, P.M. |, M. § f. Third upper premolar very strong 
ana trenchant, twice as large as in T. teucura. In the lower 
jaw the second and third premolars are equal in size, very 
small, pressed closely together, and placed with their long 
axes at right angles to the direction of the iaw, thus differing 
from T. Uucura , in which they are placed nearly longitudi¬ 
nally ; the fourth is well developed, about three times the size 
of the two preceding it. Molars with numerous well-deve¬ 
loped sharp-pointed cusps. 

Dimensions . 


inches. 

Hoad and body (about) . 5-0 

Tail. (HI 

loro foot, length, with claws . 0*85 

„ breadth.....0*0 

Hind foot, length ... O B 

Skull, length . 1'35 

„ greatest breadth. 0*7 

Palate, length.. (167 

„ breadth, including molars .. 0‘43 

Length of lower jaw. 0*89 


With regard to the affinities of this species, it would seem 
to be somewhat intermediate between Scaptochirus moeehatm 
and Talpa Uucura , possessing the same dental formula as the 
latter, while the shape both of the muzzle and of the teeth in 
section is exactly as in the former. The structure Of the 
teeth of Scaptochtrue would, however, appear to be somewhat 
different from what is found in Talpa leptura } as Prof. 
Milne-Edwards has kindly informed me that the peculiar 
Hat character of the molars, described in the ‘Becherctea* 
from a single specimen, lias been also found in two others 

• J. A. S. B. xix. p. 215, pi iv. fig. 1 (1850). 

t By an unfortunate misprint in the dental formula, the promotes of 
Scaptochh'us moschatus were described os being \ or {, according to the 
manner of determining the lower canine; but. as is clearly shown by 
the figure and description, these numbers, if the molars be counted m 
as is done by Prof. Milne-Ed wards, ought to be f or f respectively* 
As, however, there appears to be no doubt that the formula for Talpa) 
with regard both to the incisors and molars, given by Prof. Owen (Odon¬ 
tography, i. p. 410,1840) is correct, the true number of premolars pos¬ 
sessed by Scaptochirus will be j. 
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which have since been received by the Paris Museum j so that 
this character is thus shown to be a constant one. It seems 
probable, however, that it will in the end be found unneces¬ 
sary to retain Scnptochirus as a genus distinct from Talpa . 
since T. leptura has so exactly the same broad muzzle ana 
stout powerful teeth, and the difference in the dental formula 
only consists £of the absence of one of the two minute teeth 
following fhe canine-like first lower premolar. 

The following are the four different dental formulae found 
among the moles:— 

Inc* C. }, P.M. M. f, x 2 = 44. (T. europma } cceoa t 

mizurap* &c.) 

Inc. j|t* 0. }, P.M. M. §, x 2=42. (T. wogura and 

insular is.) 

Inc. i, C.t, P.M. M.£,x2=42. (T. leucura and 

leptura .) 

Inc. fj, C. P.M.$, M. $,x2=*40. (S. mosenatus.) 


LI.— Remarks on a Pathogenic Schizophyte J. 

’By Prof. II. J. Detmeks. 

When about two and a half years ago it became my duty to 
investigate the prevailing Swinc-plague, the so-called Hog- 
cholera, I first endeavoured to ascertain the nature and the 
cause of that disease, and to accomplish my object made 
numerous post-mortem examinations, and paid special atten¬ 
tion to the mieroscomc examinations of the blood and of the 
morbid products and morbid tissues. Although the micro¬ 
scope at my disposal at the beginning of ray investigation waa 
only a small No. viii, Ilartnack stand with three Hartnack 
ana Prazmowski objectives (a 1-iuch, a J-iuch, and a J-fcch 
imm. and correctives), and consequently not a strictly first- 
class instrument, and in its performance by no means equal 
to the work of a Tolies or a Zeiss, I soon became convinced 
that the blood, the morbid products, and the morbid tissues of 

* Giinth. T.Z. S. 1880, p. 441. 

t ft at Owen (Odont. i, p. 410, footnote) says, “In the 71 tnoogun i, 
Xeram* (lege wagura), the inferior oanino is absent.’’ From the exami¬ 
nation of several specimens of the Japanese mole it appears to me to bo 
lather the third incisor which is absent, there being no space whatever, 
Whan the jaw is closed, between the hinder edge of the third lower tooth 
and the anterior edge of the upper canine ; and, moreover, it is not set 
in the same line as the first two teeth, os the third incisor is in the other 
moles, hut is placed somewhat interned to them, just as the canine is iti 
the common species. 

| From ‘ Science, 1 May 7,188L Head before the State Microscopical 
Society of IUinok, April 8th, 1881. 
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the diseased and dead animal invariably contained, while fresh 
and not tainted by putrefaction, a certain kind of Schiasophjrtes 
or Bacteria . The same presented themselves in three diffe¬ 
rent shapes, namely as small globular Bacteria or Micrococci, 
as ifrdy/«?a-masses or clusters, imbedded in or kept together 
by a viscous mass, and as little rods or filaments. I soon 
found that all three forms belong to the same organism, and 
represent only different stages of development. The first or 
globular form predominated in the blood, the second in the 
morbid tissues (for instance, in the diseased portions of the 
lungs and in the lymphatic glands), and the rods occurred in 
greatest numbers m such morbidly changed parts and morbid 
products (for instance, in the ulcerous tumours of the intes¬ 
tines) as are accessible to atmospheric air and other external 
influences. 

The constant occurrence of these Schizophytes soon made 
it appear probable that their presence is not merely acciden¬ 
tal, but that very likely the same are connected with, and 
characteristic of, the morbid process of the disease. To get 
at the facts was one of my principal endeavours. How far 
I have succeeded I leave to others to judge. 

Careful and repeated macroscopic ana microscopic exami¬ 
nations of the tissues, but especially of the lungs (which, by 
the way, are always more or less affected by the morbid 
process of Swine-plague), soon revealed the fact that the 
principal morbid changes arc brought about in the following 
way:—The finer capillary blood-vessels become obstructed or 
plugged, the more fluid portions of the blood exude into the tis¬ 
sues (in the lungs principally, and at first into the lobules, and 
then into the interlobular connective tissue); some, and, parti¬ 
cularly in young animals, not seldom a great many, of the 
finest capillaries rupture, and innumerable small extravasations 
of blood, visible to the naked eye as tiny red spots, are depo¬ 
sited in the tissue. In the skin, subcutaneous tissue, and 
intestinal membranes the process is essentially the same; but 
to follow it further would lead too far for the present. Let 
me therefore mention another fact. While the blood taken 
from a vein of a diseased or dead pig invariably contains a 
large number of spherical Bacteria or Micrococci , and very 
few and usually small ZoVghia- masses, the diseased parts 
of the lungs, and especially the stagnant Wood which oozes 
out of the capillaries if the diseased parts of the lungs are 
cut into small pieces, invariably contain, besides Micrococci* 
numerous and large Zodgloea- masses, which are most of 
them much larger than the blood-corpuscles, and abundantly 
large enough to clog the finer capillaries. All this of course 
does not prove that the Schizophytes constitute the cause of 
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the morbid process. I therefore resorted to experiments. 
Having found that any inoculation of a healthy pig with the 
fresh pulmonary exudations of a diseased or cfeaa animal in¬ 
variably produces the disease in from three to fifteen days, or, on 
an average, in six days ? I concluded it might be ascertained 
in two different ways (m a negative and in a positive way) 
whether or not the Schizophytes constitute the cause of the 
morbid process. If it were possible to free the Schizophytes 
from every thing, and to transfer the same without any 
vehicle whatever from one animal to another, for instance, 
like a louse or an itch-mite, the question would be very soon 
answered. But as that cannot be done, I had to get at the 
facts in a more indirect way. I repeatedly charged two ounces 
of an innocent fluid, at first pure and fresh milk, then boiled 
milk, mutton-broth, afterwards water, and finally albumen, 
with one drop of the infectious pulmonary exudation contain¬ 
ing an abundance of Schizophytes. In about three days the 
fluids thus charged (which, by the way, were kept at a suit¬ 
able temperature) were found to be swarming with Schizo¬ 
phytes identical in appearance with those found in the pulmo¬ 
nary exudation ; ana every inoculation made with these fluids 
proved to be effective: but in most cases the attack produced 
was of a comparatively mild typo. To go further mto par¬ 
ticulars would take too much time ; I therefore have to refer 
for particulars to my reports to the Commissioners of Agri¬ 
culture. One thing ? however, I must state. The fluid 
transferred by each inoculation was less than half a drop; 
but this half drop contained innumerable Schizophytes, while, 
as far as could be ascertained by careful microscopic exami¬ 
nation!^ nothing else contained m the original exudation had 
multiplied. Consequently nobody, unless he believes in the 
power of Hahnemannian dilutions, will contradict me and say 
the effect of the inoculations is brought about, not by the Schi* 
zophytee, but by an unseen and unknown virus,*or chemical 
something, the existence of which cannot bo proved. I was. 
however, not satisfied with these positive results, and concluded 
to tiy also the negative way. Knowing that it is impossible 
to separate the Schizophyt^i from their vehicle, I tried to free 
the tetter from the Schizophytes, and resorted to filtration. 
1 filtrated the pulmonary exudations through half a dozen of 
the finest filtering-papers obtainable, but found my effort to 
be in vain; for the filtrate, although freed from the ZoVgfaa- 
—“— and rod-shaped Bacteria, yet contained numerous 
Micrococcus forms. The filtrate was put in a vial with a 
%l|t-itting glass stopper; and when examined three days 
later it contained a great many rod-shaped Bacteria and com¬ 
paratively few Micrococci. I therefore filtered it again, with 
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the same result, except that the Micrococcus forms were fact 
so numerous after the second filtration as after the first So 
I filtered the exudation three or four times, each time through 
from four to six filtering-papers, and at intervals of about three 
days, till I was finally not able to detect any Micrococci in 
the now limpid filtrate. Inoculations with this filtrate proved 
to be ineffective. At another time (in the following winter) 
I tried again to free pulmonary exudation from the Schizo¬ 
phytes by means of filtration, but did not succeed. The 
nitrate always after each filtration contained numerous Micro¬ 
cocci. Whether in this second attempt I did not hit the right 
time for my second and third filtrations (that is, a time at 
which most or all of the Micrococci had developed into rod- 
shaped Schizophytes or filaments), whether the temperature 
was too low (the first successful attempt was made in the 
summer) and therefore the development of the Schizophytes 
was irregular or retarded, whether my filtering-papers were 
not fine enough, or whether all these circumstances combined 
made the filtration a failure, I do not know. An inoculation 
made with this filtrate proved to be effective ; but the disease 
produced was of a very mild character ; at any rate the ani¬ 
mal recovered. 

If more proof is yet required that the Swine-plague Sclxizo- 
phytea and nothing else constitute the infectious principle of 
that disease (and it seems that the above facta, which have 
been published more fully in my reports to the Commissioner 
of Agriculture, are not deemed sufficient), the following facts, 
if not making it absolutely certain, will at any rate, especially 
if considered in toto , to a great extent corroborate the asser¬ 
tion that the Schizophytes have and must have a causal con¬ 
nexion with the morbid process. 

1. It has been and can be every where observed, where 
Swine-plagpc is prevailing, that the infectious principle floating 
in the air is attracted and taken up by sores, wounds, and 
dven scratches, but does not enter the animal organism through 
the whole skin and through perfectly healthy respiratory 
mucous membranes. 

2. Antiseptics or medicines which are either directly 
poisonous to the lower forms of organic life or destructive to 
those conditions under which low forms of organic life tlnrivc 
and develop, and, among those antiseptics, especially carbolic 
acid, iodine, hyposulphite of soda, benzoate of soda, thymol, 
&c., have proved to constitute almost sure prophylactics. All 
one of the conditions necessary to the development of Swine* 
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animal heat of a pig is reduced, by a continued treatment with 
carbolic add, from the normal (102° to 104° F.) to an abnor¬ 
mally low temperature (say 96° to 97° F.), every inoculation 
with fresh infectious material has so far proved to remain 
ineffective. Further, the various antiseptics which have 
proved to be good prophylactics are very dissimilar in their 
chemical affinities and actions: and their prophylactic effect 
cannot very well be explained if the infectious principle is 
a chemical agency, a virus, or a poison, but is explained if 
the same consists in something endowed with life and power 
of propagation. 

S. If the morbid process, the morbid changes effected, par¬ 
ticularly the exudations and extravasations of blood on the 
lungs and in the skin, and the qualitatively unchanged con¬ 
dition of the blood (that is, excepting such changes in its 
composition as are evidently the product or necessary conse¬ 
quence of the morbid changes) are taken into consideration, 
it becomes obvious that something which causes obstructions 
in the capillary system (embolism) must constitute the cause; 
and nothing whatever able to accomplish that result can bo 
found, except the colonies or clusters of Schizophytes, the 
Zooglcea -masses imbedded in a viscous substance, while, on 
the other hand, these Zooglcea-maaaca are never absent in a 
case of Swine-plague. 

^ If I am allowed to digress a little, it may be here men¬ 
tioned that I am well aware of the fact that German and 
French investigators claim for certain, and it may be for all, 
kinds of pathogenic Schizophytes chemical actions or fer¬ 
menting properties ; and undoubtedly many of them, especially 
among those belonging to the genus Bacillus (1 mention B. 
anthracis) and probably some others, do possess and exorcise 
such properties and cause fermentation. As to the Swine- 
plague Schizophytes. I have not been able to observe any 
lamenting effect or chemical action, except such as necessarily 
results from depriving the animal organism of certain dements 
end material, appropriated by the Schizophytes, and necessary 
to their subsistence and propagation. All other morbid 
changes appear to be the consequence of the obstruction of 
the capillary system by the Zodglaea-m asses, and therefore 
axe the product of a mechanical and not of a chemical agency. 

4. The adversaries of the so-milled “germ theory” of 
disease, well knowing that a perfect separation of the Schizo- 
phytes {Micrococci, Bacteria, or Bacilli, as the case may be) 
from their vehicles, the animal tissues and fluids, is impoa- 
oihle, demand absolute proof. If conditions may be drawn 



470 Prof. H. J. Detmers on a Pathogenic Schixophyte. 

from analogy between diseases of animals and plants, Prof. T. 
J. Burrill *, of the Illinois Industrial University, more 
favoured by the nature of the objects of his investigation 
(apple-trees, pear-trees, and peach-trees), has furnished evi¬ 
dence, amounting to almost absolute proof, that the so-called 
blight of apple-trees and pear-trees and the so-called “yellows** 
of peaches are caused by Sehusophytes similar in size ^but 
otherwise not identical) to those wiiich I consider as constitu¬ 
ting the cause and infectious principle of Swine-plague, as will 
be seen by consulting the transactions of the meeting of the 
American Association for the Advancement of Science in 
Boston, 1880. 

5. If the infectious principle were a chemical poison or virus, 
its action, one would suppose, would under all circumstances 
be exactly the same, and the malignancy of the morbid pro¬ 
cess and the time required for its development (the so-called 
period of incubation, or, more correctly, stage of colonization) 
would not be subject to changes dependent upon the season of 
the year, upon the individuality and temperature of the ani¬ 
mal, and upon other yet unknown external influences, as is 
undoubtedly the case. An organic poison or virus', one would 

3 se, would act somewhat like the virus of a poisonous 
. In the same localities, in the same places, or the 
same yards and pens, and among the same breeds of hogs, in 
which the disease was exceedingly malignant in 1878. it was, 
as a rule, much piilder in 1879, and still milder in 1880. Ap 
such are unmistakable facts, repeatedly and everywhere 
observed, it must be concluded that nothing but what is able 
to undergo changes, is subject to growth and development, and 
acquires vigour ana propagates rapidly under favourable, but 
is weakened and •multiplies slowly under unfavourable cir¬ 
cumstances (in other words, nothing but what is Corporeal and 
endowed with life), can constitute the cause. 

6. If the cause and infectious principle of Swine-plague 
were a chemical poison or virus, one would suppose a cessa¬ 
tion of the morbid process would be impossible, and an animal 
would never recover while its organism contains an abundance 
of the infectious principle in an effective condition—as is un¬ 
doubtedly the c&Be. because convalescents and animals nearly 
recovered frequently communicate the disease, even in a fatal 
form, to other healthy pigs; further, the fad; that an animal 
once recovered possesses but little predisposition for future 
infection, or is seldom attacked a second tithe even if ever m 
much exposed, and then only contracts the disease in a com¬ 
paratively mild form, could never be explained. But the trimle 
* i Science,’ vol. i. pp. 191. 
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present* an entirely different aspect, and admits explanation* 
if low* and minute forms of organic life, such as the Schizo- 
phytes of Swine-plague, which, by developing and multiplying 
finally destroy or exhaust in an animal organism the condi¬ 
tions necessary to future development and propagation, con¬ 
stitute the cause and the infectious principle (cf. an article 
entitled il The Destruction of Grerms,” in * Popular Science 
Monthly/ communicated in extract in It. Hitchcock’s i Micro¬ 
scopical Journal/ Nov. 1880). 

7. If some part or organ of a pig infected with Swine- 
plague happens to be in a state of congestion, such a part in¬ 
variably attracts the infectious principle, and becomes a pro¬ 
minent, if not the principal, seat of the morbid process—a fact 
difficult of explanation, unless the infectious principle is some¬ 
thing solid or corporeal. 

8. The adversaries of the so-called u germ theory/’ as 
they are pleased to call it, demand absolute proof of those who 
claim that certain infectious diseases owe their origin or exist¬ 
ence and spreading to very minute forms of organic life. 
They cannot deny that these forms exist, can be found, and 
have been shown ; but they forget to show their virus, poison, 
fluidum, or chemical something. Does the latter exist only 
in their imagination? If the adversaries of the so-called 
w germ theory ” demand absolute proof on our side of the 
question, let them set a good example and furnish it on their 
side, or only produce their virus, fluidum, or whatever it may 
be, and we will gracefully acknowledge that we are mistaken 
and have laboured in vain. 

9* With the very best objectives ever made, and a fair 
ability to handle the microscope, I have* never been able 
to find any thing identical with the Swine-plague Sellizophytea 
in the blood and tissues of other healthy animals. When 
I commenced my investigation, the best objective at my dis¬ 
posal was a very fair 1-9 four-system immersion-lens of 
Hcurtnackand Prazmowski; but 1 soon found it be insufficient, 
and procured a 1-16 immersion of the same makers. This, 
too, after a while, did not give satisfaction/ and 1 received a 
142 (nominally 1-10) glycerine immersion of R. B. Tolies, 
which that renowned maker afterwards exchanged for a du¬ 
plex 1*40 homogeneous immersion. This latter objective 
Fed to be a veiy superior lens, and gave me glimpses of 
of which 1 desired to see a little more—it showed 
, mi Bacillus subtilu, which I had never seen with any 
v , rt^r objectives; and so I thought, with a higher power, 
and a Gil more perfectly corrected lens, if a more perfect cor¬ 
rection could be made, I might be able to see more plainly 
* Am* <fe Mag* K Bizi* Ser, 5. Vol vii. 35 
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the distinguishing forms and characteristics of the Swine- 
plague Schizopliytes, and also learn a little more about their 
mode and manner of propagation. I therefore asked Mr. Tolies 
to make me a higher-power objective especially adapted to my 
work; and he has furnished me a duplex 1-15 homogeneous 
immersion objective (in reality a little more than a 1-16), 
which is, beyond comparison, the best objective I have ever 
seen. It is even superior, in definition and flatness of field, to 
a magnificent 1-18 homogeneous immersion objective (in 
reality a 1-20) of Carl Zeiss, made to order a month or two 
ago. 

As to a proper generic place and name of these Swine- 
plague Schizopliytes, I am at a loss. The best authorities 
(Colin, Klebs, and others) who have attempted a classification 
are somewhat undecided themselves, and do not agree where 
generic lines ought to be drawn. At any rate the Swine- 
plague Schizopliytes do not fit into any of the genera proposed. 
They are not Bacteria , because the single cells are spherical 
and not oblong j they can hardly be considered as Micrococci , 
because the same are bispherical in their advanced stage of 
development; and they cannot be classed among the Bacilli 
on account of their forming Zooglwa- masses. 1 have there¬ 
fore preferred to use, for the present, that name which, with¬ 
out any serious contradiction, is giVeri by modern investigators 
to the whole family, Schizophvtie or Schizopliytes^ or the older 
name introduced by Nitgeli, Schizomycetes. 

The Swine-plague Schizopliytes present themselves, accor¬ 
ding to their stage of development, in three different forms 
and shapes. Their simplest form, it seems, is that of a 1Micro¬ 
coccus, or of a sm^ll globule of about 0*7 or 0*8 microm. (yidhnr 
inch) in diameter. It occurs invariably in the blood, the morbid 
products, and exudations, &c. of the diseased animals, and is 
never absent, but can always be found, though in some cases 
in much greater numbers than in others. The second form is 
bispherical, the spherical cell having duplicated itself by a 
gradual contraction in the middle, while growing endwise. 
These bispherical Schizopliytes are always more or less nume¬ 
rous, and are motile, or move about, provided the temperature 
of their vehicle (lung-exudation or blood-serum, for instance) 
is not too low. Some of them, but probably only those which 
are separated from a larger chain, as will presently be ex¬ 
plained, are provided, at any rate atone end, with a flagellum 
(a postflagellum), which, however, is so, exceedingly fine 
that it can be seen only with the very best high-power objec¬ 
tives, like a Tolies 1-15, and the most favourable light obtain¬ 
able, and even then only while the Schizophyte is slowly 
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moving. I have never yet been able to sec it while the 
Schizophyte was at rest. 

These double Micrococci or bispherical Schizophytes, soon 
undergo further development. Each single cell soon again 
contracts in the middle while growing endwise, and at the 
same time separates more and more, and becomes partially 
independent of its sister cell, with which, however, it remains 
connected for some time, even after it has completed its dupli¬ 
cation. Meanwhile the sister cell, too, has become bispherical, 
and what a short while ago was a simple bispherical cell, has 
l>ecome a double bispherical body, resembling a small chain of 
four round joints. But the duplication does not stop; each 
of the four single cells, within a short.time, doubles again; 
and soon quite a little rod or filament will be formed, which, 
on close inspection, presents a string or chain of bispherical 
cells, loosely connected endwise with each other. Under 
moderately high powers (say of 800 or 900 diameters) such a 
string represents a slender, rod-shaped moniliform Bacterium . 
While the single cells, or each halt of each bispherical body, 
soon develop into double or spherical cells, the connexion be¬ 
tween the latter gradually loosens, so that finally, if the tem¬ 
perature is not too low, and the development a rapid one (1 

ave frequently observed that the number of bispherical cells 
in such a chain becomes doubled in leas than five minutes), 
the chain breaks up into smaller ones (joints), each consisting 
of one or two bispherical Schizophytes, which, in separating 
from their neighbours, after some swinging to and fro, spin 
or draw out a very slender thread, a flagellum or cilium. But 
before all these changes (this rapid duplication) take place, 
the spherical Micrococci , when about to change to bispherical 
bodies, form those clusters (Zoikjhm or Ooccoglia masses) 
which, being imbedded in, or kept together by, apparently 
viscous substance, obstruct the capillaries, and, according to 
my observations, constitute the principal and direct cause of 
the morbid process. In these Zoagltea- masses the single 
Micrococci, it secmB, undergo their first metamorphosis, or 
change to double bispherical cells ; and this change continues 
till portions of the Zooglcea-mma separate, or till finally the 
Coccoglia breaks and opens, when the bispherical bodies, and 
also some yet unchanged spherical Micrococci , become free. 
The former very soon commence their duplication; but as each 
new cdl or globule soon produces another one and becomes 
bispherical, the same cannot be the source of the spherical 
bodies or Micrococci\ The latter, it appears, have another 
origin, aa will be presently explained. 

in Swine-plague material, such as blood, blood-serum, 

35* 
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lung-exudation, &c., if a day or two old, and sometimes while 
yet fresh, Bacteria of a peculiar shape and form make their 
appearance. The same are rod-shaped, and a trifle longer 
than a bispherioal Kchizophyte, or two united spherical bodies, 
but are not momliform, and have at one end, or, in compara¬ 
tively rare cases, towards the middle, a bright and light-re¬ 
fracting globule of much more density than the rest of the 
Bacterium. This globule is surrounded by a substance or an 
envelope of considerably l**ss density, and is therefore less 
light-refracting. If that globule is situated at one end of the 
Bacterium , as is usually the ease, the whole Bacterium pre¬ 
sents the shape of a club, because the globule and its envelope 
have much more diameter than the rod. Billroth calls this 
form a HeJobacterium , and the globule a resting spore (Dauer- 
Hj>ore). Such a resting spore, according to Billroth and Cohn, 
at any rate if developed by a J3acillun } is able to resist very 
high degrees of heat and cold, and is,very prolific, as it disse¬ 
minates a large number of germs, which probably constitute 
the source of the globular Bacteria or Micrococci . As such 
Helobacteria are often found in perfectly fresh blood and exu¬ 
dations <fec. (in the exudations most frequently) of hogs 
which are affected with or have died of 8wine-plague, and are 
nearly always seen if the 1)1 ood and exudations &c. arc a few 
days old, it appears probable that the same not only constitute 
the source of the spherical Bacteria or Micrococci, but also 
that their great tenacity of life, or resistibility against adverse 
external influences, explains the ability of the infectious prin¬ 
ciple of Swine-plague to remain effective for a whole year, if 
protected, by clinging to or being imbedded in a moist and 
porous substance, such as an old straw stack &c. 

Whether or not Hwine-plague Sehizophytcs are able to 
multiply in any other form and manner than stated, I have 
not been able to observe. One observation, made already at 
the beginning, has found new and repeated confirmation, viz.:— 
Wherever or as soon as Bacterium termo makes its appearance 
in large numbers, the Swine-plague Sehizopliytes begin 
to disappear, and disappear in about the same ratio in which 
the former are increasing in numbers. In blood kept in a vial 
Swine-plague Sehizophytcs cannot be found when the blood 
begins to exhibit a purplish colour, or when the bloods 
corpuscles begin to decay or become destroyed. Further, 
the Swine-plague Schizopnytes. although presenting the ^ame 
general characteristics when cultivated in fluids foreign to the 
animal organism of a hog, show differences in so far as they 
present less uniformity in size, and as this development 
and multiplication proceed slower and with much less regu* 
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larity. It seems the cultivated Schizophytes change and de¬ 
velop more slowly, and probably on that account are less vigo¬ 
rous in producing mischief; at any rate, an inoculation with 
cultivated Swine-plague Schizophytes, although effective in 
producing the disease, is always followed by a comparatively 
milder form of Swine-plague than an inoculation with material 
directly from the body of a diseased hog. This, however, does 
not involve that every inoculation with cultivated Schizo¬ 
phytes produces under all circumstances a milder form of 
Swine-plague than any natural infection; for such is not the 
case. The difference may be stated thus :—A natural infec¬ 
tion, or an inoculation with material directly from the body 
of a diseased hog, as a rule, produces a malignant and dange¬ 
rous attack, and as an exception a mild form of the disease— 
the frequency of the exception depending, it seems, to a great 
extent, upon the prevailing character of the plague; while an 
inoculation with the cultivated Schizophyte is, as a rule, 
followed by a mild attack, and, as an exception, or in rave 
cases only, by Swine-plague in its severest form. 

Wherever Swine-plague is prevailing in its most malignant 
or fatal form, or, what is essentially the same, wherever for¬ 
mation of ulcerous tumours in the caecum ami colon is afrequent 
occurrence, where consequently an abundance of Swine-plague 
Schizophytes is discharged with the excrements of the dis¬ 
eased animals, there the spreading from animal to animal, and 
from herd to nerd, is a rapid one; and vice versd, wherever 
the spreading is rapid, there ulcerous tumours in the intestines 
are a frequent occurrence. In 1878 the same (the ulcerous 
tumours) could be found in about 75 percent, of all cases that 
had a fatal termination, while at present (in Illinois) their 
occurrence is probably limited to about 5 per cent, of all 
cases. 

PROCEEDINGS OF LEARNED SOCIETIES. 

UEOLOUICAL SOCIETY. 

February 23,1881.—Robert Etheridge, Esq., F.R.S., 
President, in the Chair. 

The following communication was road:— 

“ 0*1 Aetroconia Grants a new Lyssakine Ifexnotinellid from 
the Saurian Formation of Canada.” By Prof. W. J. Sollas, M.A., 
F.G.S. 

This paper contained a description of a new fossil Hexactinellid 
sponge from the Niagara chert beds of Hamilton, Ontario. It is 
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the second oldest known example of the Lyssakina. Some remarks 
were added on the mineral state of the spicules and their association 
with chert. The author proposed for it the name of Astroconia 
Granti , the former in allusion to the peculiarly spinose character of 
the rays of the sox radiate spicules. The anchoring spicules were 
described as consisting of a straight shaft with four recurved rays, 
each having a small bifid spine near the base on the outer surface. 

In the discussion which followed 

Prof. Duncan said it was interesting to see the modern Hexacti- 
nellids thus foreshadowed. Very lately he had soon one of the 
spieular forms described by Prof. Bollas in a form ho had just 
described. He quite agreed with the author in assigning this form 
to the Lyssakino Hexactinellids. There could be no question as to 
the solution of sponge-spicules in sea-water, as he had lately seen 
evidence in specimens of deep-sea dredgings. The results of Mr. 
Maw’s washing promised to he very interesting. He had examined 
many, but had not yet found either sponge-spicules or Poraminifera. 

Prof. It ufkkt Jones noticed that there are different kinds of 
“ chert,” and expressed his opinion that Mr. Hollas had well ex¬ 
plained the origin and formation of the spieular strata which ho 
had described on this and other occasions. Ho thought that Dr. 
Wallich’s hypothesis of the conversion of extensive layers of sponge- 
protoplasm into black flint elucidated many, but not all, of the 
phenomena connected with the origin of such siliceous strata as flint 
and chort. He noticed that sponge-spicules, and numerous other 
Mierozoa from the Upper {Silurian shjtlos of (Shropshire, had been 
noticed lately by Mr. {Smith of Kilwinning. 

Dr. Hicks said that it was remarkable that chert was not asso¬ 
ciated with Proto*]>on(fia, as, on either Dr. Wallich’s or Prof. Hollas s 
view, might have been ox ported. 

Prof. J unn said that as the solution of siliceous organisms had 
btM3n recently doubtod, Prof. Sollas’s observations were of additional 
interest. He himself fully believed that this solution did take 
place; now and then he had found, in examining the rosiduos left 
by dissolving chalk in acid, the thickest portions of siliceous spicules 
still remaining not quite destroyed in chalk. 

Prof. Hollas replied that he believed a spicule had been described 
by Mr. Carter similar to that mentioned by Prof. Duncan. The one 
described now by him was, however, much more robust. Ho had 
nevor been able to find spicules in the Wenlock. Ho really could 
not comprohond what Dr. Wallich's views really wore. That non© 
of the fossil siliceous spicules which the author had described wero 
originally calcareous was quite certain* As for Protoqmma^ it 
did not occur in limestone, and bore a very small proportionate the 
mass of the bod; and this might account for the absence of the 
chert. 
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March 9, 1881.—Robert Etheridge, Esq., F.R.S., 
President, ill the Chair. 

The following communications were read:— 

1. “ Description of Parts of the Skeleton of an Anomodont Roptile 
(Platypodom u rus robust us, Ow.).—Part II. The Pelvis.” By Prof. 
Owen, C.B., F.lt.S., F.G.S., &c. 

In this paper the author described the remains of the pelvis of 
Platypodosaurus robu#tus which have now boon relieved from the 
matrix, including the sacrum, the right “ os innominatum,” and a 
great part of the left ilium. There arc five sacral vertebrae, which 
the author believes to be the total numbor in Platypodosaurus, 
The neural canal of the last lumbar vertebra is 8 lines in diameter, 
and of the first sacral 9 lines, diminishing to 6 linos in the fifth, 
and indicating an expansion of tho jnyclon in the sacral region, which 
is in accordance with the great development of the hind limbs. The 
sacral vertebra) increase in width to the third ; the fourth has the 
widest centrum. This coalescence of the vortclme justifies tho con¬ 
sideration of tho mass, as in Mammalia, as one hone or “ sacrum,” 
which may he regarded as approaching in shape that of the Moga- 
therioid Mammals, although including fewer vertebra), its length 
is inches; its greatest breadth, at tho third vertebra, f>j incheB. 
Tho ilium forms the anterior and dorsal walls of tho aeetabulum, tho 
posterior and postoro-ventral walls of vv hick are formod by tho ischium 
and pubis. The diameter of its outlet is 3 inches, the depth of tho 
cavity 1$ inch ; at its bottom is a fossa 1J inch broad. The fora* 
men is subcircular, 1 inch in diameter. The ventral wall of tho 
pelvic outlet is chiefly formod by the pubis ; it is a plate of bone 
0 inches broad, connive externally, convex towards tho pelvic 
cavity. The subucetabular border is 7 8 linos thick; it shows no 
indication of a pectineal process, or of a prominence for the support 
of a marsupial bono. The author remarks that of all examples of 
pelvic structure in extinct Reptilia this departs furthest from any 
modification known in existing types, and makes tho nearest ap¬ 
proach to tho Mammalian pelvis. This is shown especially by tho 
number of sacral vertebra) and their breadth, by tho breadth of the 
iliao bones, and by the extent of confluence of tho expanded ischia 
and pubes. 

2. u On the Order Thoriodontia, with a Description of a new 
Genua and Species (JZlurosaurus felinm , Ow.). By Trof. Owen, 
CJB., F.R,8., F.G.8. 

The new form of Thoriodont reptile described by the author in 
this paper under tho name of Jfflurosaurus feint us is represented by 
a skull with the lower jaw, obtained by Mr. Thomas Bain from tho 
Trias of Gough, in the Karoo district of South Africa. The post¬ 
orbital part is broken away. The animal is mononariul; the alve¬ 
olar border of the upper jaw is slightly sinuous, concavo above the 
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incisors, convex above the canines and molars, and then straight to 
beneath the orbits. The alveolar border of the mandible is concealed 
by the overlapping teeth of the upper jaw ; its symphysis is deep, 
slanting backward, and destitute of any trace of suture ; the length 
of the mandible is inches, which was probably the length of the 
skull. The incisors are and the molars probably or j~~j, all 
more or less laniariform. The length of the oxsorted crown of the 
upper canine is 12 millim.; the root of the loft upper canine was 
found to be twice this length, extending upwards and backwards, 
slightly expanded, and then a little narrowed to the open ond of the 
pulp-cavity* There is no trace of a suecossional canine ; but the 
condition of the pulp-cavity and petrified pulp would seem to indi¬ 
cate renewal of the working part of the canine by continuous 
growth. The author infers that the animal was rnonoph) odont. 
JSlurosaurus was said to be most neaily allied to Lycosaurus ; but 
its incisor formula is Dasyurine. • 

With regard to the characters of the Theriodontia the author 
remarked that wc may now add to those givon in his ‘Catalogue 
of South African fossil Reptiles/ that the humerus is perforated 
by an entepicondylar foramen, and the dentition monophyodont. 

April 27, 1881.—Robert Etheridge, Esq., F.R.S., 

President, in the Chair. 

The following communication was read :— 

“On Fossil Chilostomatous Brvozoa from the Yarra-Yarra, 
Yictoria, Australia.” By Arthur William Waters, Esq., F.U.8. 

The author gave a descriptive list of sevent) -two species of Bryozoa 
belonging to the suborder Chiles tom at a, fi om a lump of clay obtained 
by Mr. Allen from the neighbourhood of the Yarra-Yarra river, 
llie specimens are fragmentary, but in excellent preservation. 
There are eight species of Catenicella , a genus unknown in the 
fossil state until quite recently, when Mr. Bracebridge Wilson de¬ 
scribed twelve fossil species, none of which are known living ; two 
of the Yarra-Yarra species still livo in the Australian seas ; and one 
of these also occurs in the Geological Society’s collection from Mount 
Garabier. Among the most interesting of all the specimens de¬ 
scribed by the author is a Catenicella consisting of long internodes, 
with a double row of cells in each internodc. The short-beaded 
Cateniedhr now living have probably been developed from forms' 
with long internodes. Mhroporella is also well rcpiesentod by 
some interesting forms, which make it necessary to widen the de¬ 
finition of the genus. A very interesting Cellaria with subglobular 
into modes explains the Cretaceous fossil called Esehara atpanta by 
d’Orbigny. 

Of the Chilostoinata found in this deposit thirty-nine are con¬ 
sidered now, although this number may have to bo reduced j nineteen 
are now found living ; seven correspond with those from the fossi- 
literous beds of Orakei Buy, New Zealand, described by Htoliczka; 
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and twenty-three aro fouud in the Mount Gam bier formation. Of 
about thirty Cyclostomatous Bryozoa which occur in this deposit, 
at least seven are common to it and Orakoi Bay. Besides the 
Bryozoa the author has obtained many other organisms froui 
this clay, and especially a large number of Foraminifora, now 
in the hands of Prof. Karrer of Vienna. He estimates the total 
number of determinable species belonging to various classes at 
over 200. 

In treating of his special subjects the author adopts the principles 
of classification laid down by Hincks, Hrnitt, and other recent 
writers on living Bryo/oa, which he regards sh preferable in them¬ 
selves, and also as facilitating the comparison of fossil with recent 
forme. 


BIBLIOGRAPHICAL NOTICE. 

A Memoir on the Echinodermata of the Arctic Sea to the West of 
Greenland. By P. Martin Duncan, M.B. (Ix)nd.\ F.R.S., &c., 
and W. Perct Bladen, F.G.S., F.L.S., Ac. With Six Plates. 
London : Van Voorst, 1881. 

Tub value and importance of a carefully prepared monograph on a 
given group of a given zoological provinco was brought before the 
readers of this journal a month or two ago, when their attention 
was directed to Capt. Legge’s work on the Birds of Ceylon. We 
have again to illustrate this point by a notice of the memoir on a 
very different group of animals and from a very different region, 
which Prof. Duncan and Mr. Bladen have been able, by the aid of 
the government-grant fund, to publish in a very handsome form. 

Thirty species of Echinodermata are in all described, and careful 
figures of parts, or complete specimens of most of these, are to bo 
found on the six large plates which make a not unimportant 
portion of the volume. All, we are informed, tell the same tale as 
to distribution, and speak to the existence of a circumpolar fauna ; 
herein they corroborate the results to which all recent investigators 
into the details of Arctic distribution have been led, and which, we 
may point out, were, so loug ago as 1801, well expressed by Sir 
Joseph Hooker, when he spoke of the Scandinavian flora as girdling 
the globe in the Arctic Circle. When, however, the authors add to 
this that there is no extension northwards from more temperate 
climates we cannot think that they mean to Bpeak of an arctio 
circumpolar as distinguished from a boreal circumpolar region (in 
the sonso in which these words are usod by Prof. EUlors); for of tho 
species which they desoribe no less than nine* have been found 
further south than tho sixtieth parallel, and seven others have been 

* Or ton, if the Opkioglypha Tetwrti of Heller (Adriatic) be, as 
Mr. Lyman thinks, synonymous with 0. robuda. 
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found in our own seas. An arctic area in a zoogeographical sense 
must, as Marenzellor has pointed out, embrace all points which 
come in contact with the Polar stream. 

While on the subject of distribution we cannot but draw attention 
to another example of the resemblance between the Arctic and Ant¬ 
arctic faunas. In his lately published 4 Preliminary List’ Mr. Lyman 
gives as ono of the localities for a species described in this mono¬ 
graph ( Ophioctni scn'ccwn) the rarely visited Marion Island. 

Of the species described ono only {Antedon prolixa) is absolutely 
new ; but of the rest, one Ophiurid and ono Asterid were first de¬ 
scribed by the authors of the present memoir in the pages of this 
journal, and from the very material on which their presont work is 
based ; while the time which has elapsed since their earliest deter¬ 
minations wore published have, in both cases, enabled them to re¬ 
consider the generic appellations of the new forms. Put, though the 
new species are comparatively inconspicuous, it does not by any 
means follow that the specimens which the authors have had in their 
hands have not required or received ('special and careful study. In 
the first place, forms which extend over wide areas must exhibit a 
not inconsiderable range of variation, and forms widely distributed 
must be continually subjected to more or loss insufficient descrip¬ 
tions at the hands of naturalists incompletely equipped for the work. 
This will become evident to any reader who will examine into 
the length and substance of the g) non) mica) lists which Messrs. 
Duncan and* Bladen have found it necessary to put out; some of 
these are so long that they not unnaturally bring before the mind 
the question of how far we might or might not be justified in accept¬ 
ing in into the bibliographical data of our predecessors. With the 
abundance of the opportunities which arc now afforded to all zoolo¬ 
gists to write as much and at what length they please, it is obvious 
that if lists are prepared of every collection which makes its way 
into a museum, and if each of the quotations in these lists is to 
find its way into a synonymic list, the natural historian of a very 
early future will drag a chain of very' considerable length ; and the 
only possible relief will have to be found in taking tho work of his 
predecessors not at their worth, but at a very high value. 

We have been led by these considerations to inetituto a close 
comparison between ono of the lists given by Messrs. Duncan and 
Bladen and that given for the same species (Stnmyylocentrotu* dro- 
hachumin) by the naturalist whose fame is so largely associated 
with his work on the same group. 

Far from finding that the one is tho copy of the other, or that the 
work which the later writers have undertaken has been ono of super¬ 
erogation, we find something like half a score of differences between 
them—differences, we must say, which are, as a rule, to the credit 
of the later investigators; though such points as the omission of the 
page in the case of Gould, Dosor, and Bars are comparatively trivial, 
Messrs. Duncan and Bladen’s list- has a greater comparative value 
from giving tho information *, while more serious omissions on the 
* Or, in the case of Fabricius, giving it more correctly. 
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pairt of Prof. Alex. Agassiz are to be found in the absenoe of any 
reference to the work of Gmelin, or to the important notice of Brandt 
(Midd. Bib. lleise, ii. p. 34), in which there occur the very striking 
words— 44 Sondom auch mit den von Mortens mitgebrachten Indi- 
viduen eines Seeigels, worauf der Echinus r chlorocenirotus des Prodro- 
mus basirt ist, dor also kiinftig als Synonym dos neglectus zu citiren 
sein wurde and which it is of interest to pit against tho very 
opposite conclusion of Stimpson (a reference to whose 4 Invertebrates 
of Grand Hunan* is likewise omitted by Prof. Agassiz from bis 
“ synonymy ”)— 44 Among these are found several varieties, perhaps 
species, which an extended observation only can elucidate/’ Nor 
do Messrs. Duncan and Bladen follow tho American writer in omit¬ 
ting a notice of Forbes's reference to the species in the Appendix to 

* Sutherland's Journey/ whore that gifted naturalist remarks on the 
fact that it is found in Pleistocene beds u associated with a mollus¬ 
cous fauna in many respects comparable with that of tho Arctic 
seas/’ 

Wo could carry this criticism further, but we gladly refrain : tho 
losson that it teaches us i* not, however, a very satisfactory one; and 
if these things be done in the green tree, what shall bo done in the 
dry*? 

If a naturalist of first-class eminence afford material for such 
criticism, wo may justly rofuse to take on trust the work of those 
whose investigations have not attained, whether rightly or wrongly, 
the same vogue ; but we feel hound to point out that, for the species 
under discussion, the only points open to criticism in Messrs. Duncan 
and Bladen’s synonymy are those which we have thrown into tho 
subjoined footnote. On the other hand, wo cannot but regret that 
tho present authors have thought it right to follow Muller and 
Troschel in the use of the term Astcracanthon , against tho use of 
which Mr. Norman has already spoken in our pages, and that thoy have 
followed M. Perrier in returning to the quasi-specific names of Linck, 
whose work w r o are by no moans behind the authors in regarding 
with the deepest respect. By speaking of Astropcctcn corniculntus 
Linck would indeed seem to he using the binominal method ; but. it 
is to he noted that his very next form is spoken of as A. tehhiatus 
major \ and M. Porrier, by reviving the former of these terms, finds 
himself in opposition to every careful nomenelator since the time 
of Dubon and Koren, who, in 1844, taught us to know this 
common form by Ketzius’s specific appellation of crivpatus —a term 
wo would, with deference, ask to bo allowed to retain. 

We greatly regret that we have been led to dovoto so much of 
our apftoo to tho mere question of nomenclature, and most sincerely 
wish it might have been otherwise. We have heard of men silenced 
by a 14 magni nominis umbrazoologists will have to bo careful 

* May we point out to Messrs. Duncan and Bladen that 1840, not 
1841, is the date of Gould’s 4 Invertebrates of Massachusetts * (1st ed.), 
tliat the * Forlmrullinger * in which Bnrs describes T. palUdm bears 
the date of 1872, and that the full account of Prof, LouVs invaluable 

* Etudes' might well be referted to P 
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lest, under the chilling shade of synonymy, they lose the power 
which they need in all its fulness to help them solvo the more im¬ 
portant problems which, from the sides of ombryology, anatomy, 
and palaeontology, are receiving, if not their solution, yet their due 
attention. 

The influences of “ environment ” are carefully noted by our 
authors, who are led to think that, in some cases at any rate, “ tho 
exigencies of arctic existence have acted in retarding the progress 
of growth-characters and in the maintenance of the youthful or 
more simple form.” Again, they direct attention to the variations 
which they have observed in the length of the spinelets of the paxillte 
of 0. jtapposuS) pointing out that extreme shortness is probably tho 
result of abrasion, and consequently depends on the nature of tho 
locality. “ Thus a starfish inhabiting tho comparative calms of 
deep water would be subject to much less friction than one fre¬ 
quenting a littoral district or amongst pebbly Rhinglo.” 

From the point of view of the zoological student we desiro, if we 
may be allowed, to congratulate the authors on the conclusion of a 
work which will be to them a source of pardonable pride, and our¬ 
selves on a monograph which sufficiently proves that there are in 
England two naturalists, at any rate, to whom a valuable collection 
of Echinodermata may very safely be intrusted for description. 


MISCELLANEOUS. 

Discovery of a Fossil Bird in the Jurassic of Wyoming. 

LyO. C. Maksh. 

The oldest birds hitherto known from American strata are the 
toothed forms ( Odmtornithes ), from the Middle Cretaceous deposits 
on the eastern fianks of the "Rocky Mountains. In Europe, three 
specimens of the genus Archceopteryx have been found in the Juras¬ 
sic, but from other formations no remains of this class have been 
brought to light. The writer has made a careful search for fossil 
birds in the Jurassic beds of the West, and has been rewarded by 
the discovery of various remains, some of which are sufficiently 
characteristic for determination. The most important of these 
specimens is describod below. 

Laopteryx prisms, gen. et sp. nov. 

Tho type specimen of tho present species is the posterior portion 
of the skull, which indicates a bird rather larger than a blue heron 
(Ardea herodias). The brain-case is so broken that its inner sur¬ 
face is disclosed ; and in other respects the skull is distorted; but it 
shows characteristic features. The bones of the skull are pneu¬ 
matic. The occipital condyle is sessile, hemiBpherioal in form, flat¬ 
tened, and slightly grooved above. There is no trace of a posterior 
groove. The foramen magnum is nearly circular, and small in pro- 
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portion to the condyle ; its plane coincides with that of the occiput, 
which is slightly inclined forward. The bones around the foramen 
aro firmly coos sifted; but the supraoccipital has separated somewhat 
from the squamosal* and pari etuis. Other sutures are more or less 
open. On each side of the condyle, and somewhat below its lower 
margin, there is a deep rounded cavity, perforated by a pneumatic 
foramen. 

The cavity for the reception of the head of the quadrate is oval 
in outline ; and its longer axis, if continued backward, would touch 
the outer margin of the occipital condole. This cavity indicates 
that the quadrate had an undivided head. The brain-case was com¬ 
paratively small ; but the hemispheres were well developed; they 
were separated above by a sharp mesial crest of bone. A low ridgo 
divided the hemispheres from the optic lobes, which were pro¬ 
minent. 

The following measurements indicate the size of the specimen :— 

millim. 


Width of skull across occiput (approximate).... 24 

Transverse (Jinmeter of occipital condyle . 5 

Vertical diameter . 4 

Width ot foramen magnum . 5 

Height. 0 

Distance from occipital condyle to top of supra- 
oceipital . 11 


In its main features the present specimen rosembles the skull of 
tho Rati he more than that of any existing birds. Other parts of 
the skeleton will doubtless show still strongor reptilian characters. 

In the matrix attached to this skull u single tooth was found, 
winch most resembles tho teeth of birds, especially those of Ichthy - 
ornis. It is probable that Laopttryx possessed teeth and also biooncave 
vertobrao. 

The specimen here described, and others apparently of the same 
speoies, were found in tho Upper Jurassic of Wyoming Territory, in 
the horizon of the Atlantosauras-he&H* 

Yale College, New Haven, March f8, 1881. 

Regeneration of lost Parts in the Squid (Loligo Pealei). 

By A. E. Vjcriuu.. 

1 have obeervod in this species, as well as in Ommastrephes ilk - 
cebrosus, numerous instances in which some of the suckers have been 
tom off and afterwards reproduced. In such examples new suckers 
of various sizes, from those that are very minute up to those that 
are but Uttle smaller than the normal ones, can often be found scat¬ 
tered among the latter, on tho same individual. It seems to me 
possible that some of the specimens having the suckers on the tenta¬ 
cular arms unusually small, may have reproduced all those suckers, 
or, still more likely, tho entire arm. 

I have seen specimens of this species, and also of 0 . illecebro*u8 % 
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which, after having lost tho tip, or oven the distal half of one or 
more of tho sossilo arms, have more or less completely reproduced 
the lost parts. In such cases the restored portion is often more 
slender and has smaller suckers than the normal arms; and where 
the old part joins the new there is often an abrupt chango in size* 
Probably this difference would wholly disappear after a longer 
time. 

An unquestionable and most remarkable example of the repro¬ 
duction of several entire arms occurs in a small specimen taken off 
Newport, It. L, Aug. 1880. This has tho mantle 70 millim. long, 
dorsal arms 22 millim., third pair of arms HO millim. The three 
upper pairs of arms are perfectly normal; but both the tentacular 
and both the ventral arms have evidently been entirely lost and then 
reproduced from tho very base. These four arms are now nearly 
perfect in form, hut are scarcely half their normal size on the left 
sido, and still smaller on the right side. Tho left tentacular arm is 
only 24 millim. long, and very slender, hut it has the normal pro¬ 
portion of club, and the suckers, though well formed, are diminutive, 
and those of the two median rows are scarcely larger than the lateral 
ones and delicately denticulated. The right tentacular arm is less 
than half as long (12 millim.), being of about the same longth as 
the restored ventral one of tho same side; it is also very slondcr, 
and its suckers very minute and soft, in four equal rows. The right 
ventral arm is only 14 millim. long, tho left one 15 millim. long; 
both are provided with very small hut otherwise normal suckers. 

In anothor specimen from Vineyard Sound, a female, with the 
mantle about 150 millim. long, one of tho tentacular arms had lost 
its club ; but the wound had healed, and a new club was in process 
of formation. This new club is represented by a small tapering 
acute process, starting out obliquely from tho stump and having a 
sigmoid curvature; its inner surface is covered with very minute 
suckers. The other arras are normal. 

It scorns probable that some of the normal European species of 
Loligo that havo been based on the smaller size of tho tentacular 
arms or of tho suckers are due to similar instances of regeneration 
of these parts.— Amer. Joum. Sei. t April 1881. 

Note on Wardichthys cyclosoma, Traq, By Thomas Stock, Natural- 

History Dopartmont, Museum of Science and Art, Edinburgh *. 

A small fish was described and figured by Dr. It. H. Traquair 
in tho 4 Annals’ for April 1875, vol. xv. p. 202, pi. xvi. figs. 1-5, 
in a paper entitled “ On some Fossil Fishes from the Neigh¬ 
bourhood of Edinburgh/’ Tho description was drawn up from 
a single specimen obtained by him from the Wardie Shalos about 
fifteen years previously. A new genus was established for its 
reception under the name of Wardichthys, so called in honour 
of Mr. John Ward, F.G.S., of Longton, Staffordshire, a well- 

* Read before the Edinburgh Geological Society, April 1881. 
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known collector *of fossil fishes, and an author of repute in de¬ 
partments of geology and palaeontology, and not with reference 
to the locality where it was found. Tho specific name cychmma 
was given in allusion to its nearly circular shape. The original speci¬ 
men, though not entire, was very nearly so, being, however, deficient 
in the dontihon and tho tail. This interesting fish has remained 
unique until the present time. 1 am able, however, as a part of tho 
good fortune winch has attended my work upon the Wardie Shales, 
to announce the occurrence of a second specimen. It lay high upon 
the shore, apparently cast there by a lad. Like the original speci¬ 
men, it occurs m a nodule, of which, however, only a fragment (and 
tho less important fragment) lias been recovered. A careful search 
was instituted for the remainder, but without success; and it is to 
bo feared that the counterpart is irrecoverably lost.. That an inter¬ 
val of about twenty years should ha\e elapsed between tho occur¬ 
rence of the first and second examples shows that it is a fish of great 
rarity. Its rediscovery, however, holds out tho hope that other 
specimens will be found if the bed (for it appears each time to have 
occurred in a particular bed of the Wardie scries) he at intervals 
carefully searched. 

Tho specimen here noted unfortunately throws very little addi¬ 
tional light upon the structure of the fish. The dentition and tho 
tail remain, as before, unknown. A portion of tho flank with about 
ten series of scales is nearly all that has been preserved. Tho shape 
of the scales and their superficial ornament are very woli shown in 
impression, the latter consisting of the characteristic tuborculation, 
which makes this an easily identifiable fish. r Jlie weathering action 
of the sea has boon favourable to the disclosure of those characters. 
The configuration and sculpture of the scales are not often so well 
seen in fishes preserved in nodules. The chances are, when the nodulo 
is violently fractured by the hurnmor and chisel, that the halves sepa¬ 
rate in such a way t hat only tho undersides of the scales are visiblo. 
Sometimes tho plane of fracture lies right through tho scales; and 
it is difficult in such cases to get at thoir shape or sculpturo by the 
emplbymont of artificial aids. By tho more gradual process of 
weathering tho nodulo almost invariably splits along the plan© most 
favourable to tho display of tho superficial characters. The 
writer has succeeded in obtaining for his collection several frag¬ 
ments or ontiro specimens which have been preserved in this way. 
Where the weathering has proceeded far enough, as it has done in 
several cases, tho ornament has been exquisitely brought out; and 
in several largo fragments or on tire specimens of Rhadinichthys and 
Gosmoptychius there is very little left in this respect to desire. 
Prom these natural moulds plaster casts may bo easily obtained. 
Other specimens only await the application of acid to bring out 
their characters in an equally distinct fashion. 

The possession of a plaster cast of the type spocimon, due to tho 
kindness of Dr. Traquair, places the aoouraoy of the generic identi¬ 
fication beyond a doubt; and though the cast does not show the 
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ornament quite so well as might bo desired, the Agreement in this 
character between my specimen and the original figures and descrip¬ 
tion is such as to make the specific determination also a matter of 
certainty. 


On tJte Anatomy of Pyrosoma. By M. L. Jooti. 

Gh'owth of tlxe Colony. —All the observers who have paid attention 
to Pyrosnma have remarked that the closed extremity of the colony 
is occupied hy four ascidiozoids. According to Bavigny and Lo- 
sueur thoso are the four primitive individuals developed in the egg 
itself. As regards Pyrozoma elegant, in which, as stated by Kofer- 
stein and Ehlers, the endostyle is on the side of the common orifice, 
I cannot say how this may bo; but in Pyrosoma giganteum things 
are different. Panceri has already remarked that the terminal 
ascidiozoids are destitute of those musoular cords which terminate 
at the periphery of the common cloaoal aperture, and which are 
possessed by the primitive ascidiozoids. Moreover, in P. giganteum, 
as in P . atlanticnm , the endostyle, and consequently the germinative 
point, aro turned in the direction of the closed extremity, ft follows 
that an animal placed at a given moment in the immediate vicinity 
of that extremity is necessarily separated therefrom sometime after¬ 
wards hy the three or four buds which it has direef ly produced, and, 
still later, not only by these hut by their derivatives. 

When we examine the closed extremities of several quito adult 
colonies, measuring several centimetres in length, we see that tho 
four individuals forming tho terminal whorl are in one specimen 
perfectly adult and beginning to brow], in another youpg and still 
furnished with an olmoblast, elsewhere, again, in tho condition of 
simple buds, forming part of tho stolon, and not yet detached from 
the parent. In a word, the terminal whorl of one colony does not 
rosomble that of another colony of the same ago, which would not 
he the case if this whorl were the primitive whorl. From these facts 
we see that if we desire to find the four primitive individuals, it is 
not at the closed extremity that we must seek for them, but at the 
open extremity. They are, in fact, incessantly pushed away from 
the former hy the whole of their progeny. 

Nervous System .—On the posterior median line there exists a 
nerve which traverses it throughout nearly its whole extent. It 
does not originate directly from the ganglion, but from a train of 
cells which seem to prolong the latter backwards, runs above the 
base of tho languets, and appears to act upon a bundle of muscular 
fibres, whjch, passing behind the oesophagus, traverses the cloaca 
skirting the subintestinal peritoneal lamina. 

In the four primitive ascidiozoids the two thick lateral posterior 
nerves terminate at the two muscular cords whioh start from the 
two sides of the oesophagus and run to the common cloaca. In the 
ordinary individuals there only exists one of these muscular cords; 
it is median, and morphologically represents the two cords of the 
primitive individuals; for it receives both the nerves. 
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Colonial Muscular System .—Besides the muscular cords just 
mentioned, there exist in the oommon transparent substance mus¬ 
cular bands which are by no means so well doflued, and which 
unite the individuals to one another in tho longitudinal direction. 
Panceri has described their course with considerable exactitude, but 
without knowing their origin. These muscular bundles originate 
in the transparent substance itself, in which we seo them diverging 
at certain points; and they seem to bo formed at tho expense 
of the actual cells of this substance modified in a poculiar manner. 
The normal constituent cells of tho common transparent substance 
are stellate. 

On the Ehroblast Salensky 1ms endeavoured to show that the 
elfiooblaat of tho Salp<e may be tho altered representative of the tail 
of tho Appendicular hr and the tadpole-larva' of Asoidians. As re¬ 
gards Pyrosoma , this hypothesis is inadmissible. Tho elieoblast, in 
fact, acquires in Pyrosoma tho form of a ring surrounding the ger- 
minative extremity of the endostylo. It is therefore no longer a 
simple organ as in the Sal pee. By its form and relations it cannot 
represent tho tail of tho Appendicularice. 

its function appears rather to bo physiological. It enlarges so 
long as tho bud remains attached to tho parent, and diminishes from 
tho moment when separation is effected, until that in which tho 
young ascidioxoid, boing brought into communication with tho outer 
world, can live on its own account; it then disappears altogether. 
I do not think it plays any part, even a subsidiary ono, in gemma¬ 
tion. In fact, it has completely disappeared at tho period when 
gemmation has only just commenced. In all probability it acts as 
a reservo for tho joung animal at the time when its nutrition is 
still null or insufficient. 

On the Alternation of Generations .—If we desire to bring toge¬ 
ther as much as possible what takes place in the Salpas and what 
occurs in Pyrosoma , we must tako as equivalent terms, on the one 
hand, the agamic Sal pa, and, on the other, the Cyathozoid. We 
have then, in tho two cases, two asexual individuals producing by 
gemmation a whole series of individuals which differ from them in 
form, aro alike, and sexual. The whole difference then lies in the 
fact that, while tho sexual Salpte cannot bud, tho sexual Fyroso- 
mata are capable of producing by gemmation other individuals, but 
similar to themselves .—Comptes Rendus y April 25, 1881, p* 1013. 


Investigation of certain Points in the Anatomy of Btomaspis 
ecutata.—Second Note •. By M. Max. Riktbch. * 

The vascular system of Stemaspis is very complex and interest¬ 
ing ; it may be summed up by saying that it includes a dorsal 
vessel and a rontral system. 

The dorsal vessel follows the stomach, upon which it rests, in all 
its contours; it is much narrower behind than in front of the bran- 

# See < Annals/ May 1881, p. 426. 

Ann. cfe Mag. N. Hist . Ser. 5. Vol. vii. 


3G 



494 


Miscellaneous . 


chial anastomosis: this latter portion, which is at first wide, 
diminishes gradually to the commencement of the stomach; beyond 
this point it floats in the .general cavity, but remains parallel to the 
oesophagus, to which it is attached by a few branches; finally it 
attaches itself to the pharynx, where it divides into numerous 
brunches, the two principal ones forming a fork. 

The ventral vessel has numerous roots at the ventral surface of 
the pharynx and the anterior hoUp ; it travels parallel to the ner¬ 
vous coul, to which it sends several branches, and emits numerous 
branches to tho segmental organs, which will be mentioned further 
on ; then, towards the middle of tho body, it gives origin (1) to a 
vessel which follows forward the posterior intestine, (2) to two 
other trunks, the most voluminous ot which soon divides into throe. 
Thus are formed the four sexual vessels, upon which the generative 
organs oiiginate. Three of them run along different portions of tho 
stomach, the fourth along the recurrent intestine : they give origin 
to very numerous branches, which divide repeatedly and generally 
duhotomously, and finally open into a sinus lodged beneath tho 
muscular la)or of the intestine and aguinst tho vibvatile furrow. 
The latter, in the stomachal region, is diametrically opposite to the 
dorsal vessel, which communicates with this longitudinal sinus by a 
very complex system of capillary canals, destitute of proper mem¬ 
brane, and placed between the* muscular layer and the epithelium. 
The whole intestine is thus furnished with a veiy rich system of 
blood-sinuses, communicating with both the dorsal vessel and the 
ventral vessel along the pharynx, oesophagus, and btomaoh, hut 
having direct connexion with the ventral vessel alone through all 
tho rest of tho intestine ; there are, however, vascular anastomoses 
between tho different, intestinal regions. 

Further back the ventral vessel emits numerous symmetrical 
branches, which run to the integuments, the posterior set®, and the 
terminal intestine; some of them terminate posteriorly at regular 
racemes of ampulla) or pyriform bodies with thin walls placed be¬ 
tween the shield and the rectum, and evidently forming a reservoir 
for the blood when that fluid is driven backward by the invagina¬ 
tion and contraction of the anterior region of the body. I hare 
been unable to detect any communication between theso racemes 
and the branchiae. The circulation seems to me to be duo princi¬ 
pally to the general movements of the body. 

Tho generative organs are of the same form in the two sexes. 
The external appendages are followed by two oviducts or sperm- 
ducts, which run backward towards the median line, where they 
unito and at tho same time adhere to the ventral vessel; each of them 
is accompanied by a sanguiferous branch, which is given off by this 
same ventral vessel, and which only quits them at the skin ; from 
their point of convergence start the four lobes of the ovary or testis. 
Theso lobes are slowly formed along the four sexual vessels already 
mentioned; they possess oach a proper wall, which is directly con¬ 
tinuous with that of the oviducts, and in which the corresponding 
sexual vessel is enclosed. The ova originate upon the wall of this 
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vessel, wliioh is turned towards the interior of the ovary, and at the 
expense of the epithelial cells forming that wall, to which, at first, 
they remain attached by a peduncle; they afterwards become de¬ 
tached, descend along the lobe, and then arrive in the oviducts ; 
thus they nevor fall into the general cavity. The sexual lobes are 
of very unequal length in the same animal, and unequally developed 
in different individuals according to tho age; in titermspides of 
large size, especially in the males, the) presont short secondary lobos 
along the principal brandies of tho sexual vessel. 

In front of the oviducts and involved in tho folds of the oeso¬ 
phagus, there exist two voluminous segmental organs (“four¬ 
horned orgaus ” of Muller), of a brown colour, with delicate walls, 
irregularly lobed, and each furnished with an excretory canal, 
which becomes much narrowed towards the integuments, and opens 
outwards by an extremely small pore. The two symmetrical pores 
are placed in front of tho genital appendages. I have not yet succeeded 
in detecting vibratile funnels in connexion with these organs; they 
presont an internal epithelium and an external peritoneal la)or, 
and between tho two a rich network of often capillary blood- 
sinuses. 

Hitherto T have only been able to observe the first phases of tho 
embryogeny as the result of artificial fecundations. Tho ova are 
about 0*15 millim. in diameter ; within their chorion, which usually 
retains a tracoof the pedicle, they present a granular vitelline mass 
with an ticcontric nucleus and a nucleolus ; this nucleus disappears 
in the mature ova. Tho spermatozoids are from 0*0H5 to 0*10 millim. 
in length; the head is elongated, and occupies about one sixth of 
the entire length. Tho segmentation is complete; it commences 
about five hours after fecundation. Even tho first two spheres aro 
unequal; and tho difference becomes rapidly more accentuated be¬ 
tween tho small hyaline evolutive cells and the largo, dark, granular 
nutritive cells ; tin* former quickly envelop the latter, and thus form 
a planula by epibolism. In four-arid-twenty hours I found in the 
glasses pelagic lame composed of an ectoderm with small elements, 
and an endodetm formed of a few large brownish spheres; they 
appear to he destitute of both mouth and anus. These lame aro 
covered with vibratile cilia, except in the posterior region ; at their 
cephalic polo they bear a plume of longer cilia. Hut Die pelagic life 
hardly lasts longer than from thirty-six to forty hours; the larva* 
fall to the bottom of tlio water, lose their cilia, become elongated, 
and assume a vermiform appearance and movement*. Tho evolu¬ 
tion is afterwards very slow in the glasses ; at the end of a month 
the lame, although considerably more elongated, present a digestivo 
tube formed of large cells and destitute of mouth and anus; its 
cavity is filled with a liquid which bears numerous granules, and 
which tho movements of the body cause to travel from before back¬ 
ward or vice versd\ in the posterior re gion and on the dorsal (?) surface 
we may distinguish a small ectodormal appendage bent into a hook, 
which may be the first rudiment of tho bran chiie .—Canutes liendws, 
May 2,1881, p. 1000. 
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